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Presenting the MultiSync’ Projection family. 
A reliable reflection of perfection. 


If you've ever been responsible for something like the image on the left, then it's time to panic. No doubt, 


it's the kind of thing that can make you scream. Fortunately, there’s an answer. The NEC MultiSync® 
Feature 6PGPLUS _ 9PGPLUS 10PG 


15-65KHz | 15-93KHz | 15-92KHz 
Light Output | 850Lumens | 850Lumens | 1000 Lumens 


Projection Systems were built to prevent such 
emergencies, not create them. The 6PG PLUS and : 


9PG PLUS reproduce extremely bright, focused computer and 
video images. And the 10PG's larger 9” tubes provide remarkable levels of brightness and resolution. Each projector has 


a helpful built-in menu system, an RS-232 computer interface, and an easy-to-use backlit hand-held remote. Our projectors 


faithfully display all mainstream video and computer signals as well as ultra-high resolution signals from 


most computer workstations and graphics boards. In short, we've made the MultiSync projectors very 


reliable, because in the business world you can't call 911. But if you have any questions, you can Call 


NEC 
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MultiSync is a registered trademark of NEC Technologies, Inc. ©1994 NEC Technologies, Inc. 


Turn on your {V. 


Star Trek: Voyager 

seaduest DSV 

Babylon 5 

Sliders 

Legendary Journeys of Hercules 
Unsolved Mysteries 

The Tonight Show with Jay Leno 
RoboCop: The Series 

VR 

Weird Science 

Star Trek: The Next Generation 
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The professional standard in 30 Graphics for Windows, Windows NT, Silicon Graphics Inc. DEG Alpha, MIPS, and Amiga Platforms, 


FOR MORE INFORMATION CALL 


1-800-847-6111 | 
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Outside the U.S.A. call 1-913-228-8000 
FAX 1-913-228-8099 

WEB PAGE HTTP://WWW.NEWTEK.COM 
ANONYMOUS FIP SITE FIP.NEWTEK.COM 


LightWave 3D is a trademark of NewTek, Inc. Amiga is a trademark of Commodore. DEC Alpha is a trademark of Digital Equipment Corp. MIPS is a trademark of 
Silicon Graphics, Inc. Windows, Windows NT are trademarks of MicroSoft, Inc. © NewTek, Inc. 1995. Design, FryeAllen, Inc. 
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38 The Magic Behind Casper +++eceeD 


Although AutoCAD is still the most popular architectural CAD 
package on the market today, there are lots of other options. 
With features ranging from bare-bones 2D drafting to 3D 
modeling with photorealistic rendering and walkthrough 
capabilities, there's a CAD package out there for everyone. 

¢ By Caren D. Potter 


Modeling, rendering, and animating the four 3D 
computer graphics characters who star in the new 
film Casper proved to be a challenge for the artists 
and animators at Industrial Light & Magic. 

* By Barbara Robertson 


46 Color Laser Printing Technology +++ - 


While color laser printers offer Vv 
several benefits, color inkjet 
devices are nonetheless soaring in 
popularity and performance, a 
situation which makes for a tiny, 
albeit competitive, market for color 
laser printing technology. 

¢ By Arielle Emmett 
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Harlan Hambright, Associate, AIA, with 
InSite (St. Simons Island, GA), used 
form*z from auto*des*sys (Columbus, 
OH) and Fractal’s ColorStudio running 
on a Mac IIx to model, render, and com- 
posite this month's cover image. Ham- 
bright created the image—which depicts 
the view from one of the balconies of a 
condominium complex to be built on St. 
Simons Island—for his client, F. Larry 
Evans, Architect, PC, of Brunswick, 
Georgia. See page 25 for more on archi- 
tectural CAD. 
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A Hot Summer for Graphics 


Or all the different kinds of articles we publish, perhaps the ones that are the most fun 


to write as well as read are those that take a behind-the-scenes look at the use of 
computer graphics in big-budget films. To do those stories, we make it a point every 
year to scour each new crop of summer and Christmas releases to look for those 
projects that strike us as the most interesting. 


In the past, it’s been pretty easy to focus our efforts on two or three movies, since 
computer graphics has tended to be a fairly specialized tool that was used selectively 
and only by the most daring pioneers. This year, however, our task has gotten 
noticeably more difficult. The use of computer-generated special effects in movies has 
absolutely exploded. It's reached the point where the list of films that use computer 
graphics is almost longer than the list of films that don't. 

In this month’s issue, we kick off our coverage of summer movies with a feature 
story on Casper. It's a movie that’s certainly worthy of feature coverage, given that it 
marks the first time ever that a 3D, computer-generated character has been given the 
starring role. As for the modeling 
and animation challenges presented 
by Casper ... well, as the story points 
out, they were absolutely immense. 
Indeed, the movie features more 
than 30 minutes of 3D computer 
animation—a new benchmark for 
the film industry. 

But if Casper stands out as being 
one of the most graphics-intensive 
movies of the summer, it’s hardly 


alone in its use of graphics. Among 
the long list of summer movies that we hear are making some impressive use of 
computer graphics technology are Species, Johnny Mnemonic, Batman Forever, Apollo 
13, Mortal Kombat, The Mighty Morphin’ Power Rangers, Lawnmower Man II: Jobe's 
War, Free Willy II: The Adventure Home, Judge Dred, Virtuosity, Pocahontas, and 
Waterworld. 

From our perspective, this is clearly a good news/bad news scenario. On the one 
hand, it's great to see the technology become such a mainstream tool. Such a high 
demand for computer graphics will help move the technology forward, provide a wealth 
of jobs for those who create graphics, and open all kinds of creative new possibilities for 
filmmakers. On the other hand, however, it’s now become all but impossible to 
showcase each and every exciting project the way we once could in years past. 

Still, we'll do our best over the coming months to keep you abreast of what's going 
on and give you as many details as we can about the challenges involved in bringing 
high-tech special effects to the big screen. Beyond that, all we can do is urge you to 
treat yourself to a few trips to the movies to see firsthand just how far this technology 
has come. All signs indicate it’s shaping up to be a hot summer for graphics. 
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RECORDER 


It’s not a tough journey. Not when you have a DPS Personal 
Animation Recorder® There’s never been a more powerful 
yet affordable way to convert computer images into broad- 
cast quality video animations. The DPS PAR™ uses a dedi- 
cated hard drive* to store the digital images you create with 
your favorite animation programs and play them back in real 
time. Betacam®/MII® S-Video and composite outputs are 
standard. There’s no better way to create full resolution 
broadcast quality video. And it’s only $1995. 

Whether your application runs under MS-DOS® 
Windows™ Windows NT™ or AmigaDOS™ we have a 
system for you. And the PAR isn’t just for animation. It’s 
also compatible with many popular video editing packages, 
including Adobe Premiere™ and in:syne RAZOR PRO™ 
Just add a DPS Personal TBC IV® card for live video capture 
and rotoscoping capabilities. 

It’s easy to get there from here. Just ask any of the thou- 
sands that have discovered the affordable power of the DPS 
Personal Animation Recorder. Or see for yourself with a 
free PAR demo tape by calling 1-800-455-8525. 
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DIGITAL 


PROCESSING SYSTEMS INC. 


In the U.S. call (606)371-5533 Fax: (606)371-3729 
In Canada call (416)754-8090 Fax: (416)754-7046 
*Hard drive not included. Suggested Reatail Price (US$) for NTSC models. DPS Personal Animation Recorder® and DPS 


Personal TBC® are registered trademarks and PAR™ is a trademark of Digital Processing Systems, Inc. All other trademarks 
are the property of their respedctive owners. Screen images courtesy of OUR GANG Productions and Computer Café. 


A product should be evaluated in 


terms of its suitability to a task and an 


Review Missed Its Mark 

Thank you for reviewing Simply 3D (“Sim- 
ply 3D Misses Its Mark,” February issue). I 
would like to address a few issues and 
clarify a misstatement by the reviewer. 

Simply 3D is an entry-level program 
retailing for $59 that was reviewed by a 
graphics professional accustomed to 
high-end products costing thousands of 
dollars. We believe he did not consider 
the product in the market context for 
which it was created. We have found that 
first-time users appreciate the accessibili- 
ty the interface lends to the software's 
functionality. Simply 3D breaks new 
ground in interface design, not simply to 
be different, but because the drag-and- 
drop methodology lends itself well to the 
composition of renderings; it allows users 
to work visually and get immediate feed- 
back on their changes. 

In addition, the reviewer takes Simply 
3D to task because it lacks modeling and 
object animation capabilities. We believe 
novice users appreciate the ability to 
quickly import models without having to 
design their own. Our higher-end prod- 
uct, Visual Reality, provides the full func- 
tionality the reviewer prefers, at a cost of 
$595. A product should be evaluated in 
terms of its suitability to a task and an 
audience. The reviewer does potential 
purchasers a disservice by suggesting 
that there is no value or need for low- 
cost products. 

Also, in the review, the author states 
that Simply 3D “includes Win32s, the 32- 
bit Windows extension necessary for run- 
ning a true 32-bit application.” Win32s is 
not included with Simply 3D, nor is 
Win32s necessary for our program to 
run. Simply 3D uses the Watcom 32-bit 
compiler and, thus, does not need 
Win32s. 


Douglas Richard 
CEO, Visual Software Inc. 
Woodland Hills, CA 
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Satisfied User Speaks Out 

[In regard to the Simply 3D review], I did 
have problems installing the program, as 
the author mentioned. However, I do not 
agree with the thrust of the review. 

[Simply 3D] is a wonderful program 
that is aimed at people just like me. ...I 
had to familiarize myself with the ‘wells’ 
and viewport terminology, but the pro- 
gram is not hard to learn. After one day, I 
was importing objects from Corel and 
putting textures and materials on them. 

I don’t pretend to be a graphic artist, 
and I've never studied lighting or camera 
settings, but this program has opened up 
a whole new world of computing to me. 
For the inexpensive price of $39 at 
Egghead or $59 from Visual Software, it's 
an incredible program. 

For professionals, this might seem to be 
a simple program, but for someone like 
myself, it's tremendous. The review missed 
the point of who will buy and use it. 


Jinny Davis 
Austin, TX 


Biased Toward Lasers? 
One of our newest products, the 
SpaceArm, was not included in the chart 
accompanying your article "3D Digitizing 
for Engineering’ (March issue). The 
SpaceArm desktop digitizer features the 
same precision construction as our in- 
dustrial products and can handle a 48- 
inch spherical working volume. Seamless 
interfaces include AutoCAD, 3D Studio, 
Hyperspace, and CADKEY. The SpaceArm 
hardware is priced at $2995. 
Furthermore, it seems that the arti- 
cle’s author is more familiar with non- 
contact or laser digitizing systems than he 
is with other methods. The obvious slant 
toward laser digitizing could be mislead- 
ing to your readers. While the apparent 
elegance and ease of use with the laser 
method comes across strongly, there are 
very significant disadvantages that should 


be pointed out: (a) lasers produce enor- 
mous data sets which require a tremen- 
dous amount of additional “clean-up” 
time beyond the digitizing process; and 
(b) laser scanners do not pick up holes, 
slots, edges, undercuts, etc., which are 
often the most critical measurement se- 
lections. In addition, the fitting of parts is 
a fraction of a final assembled part toler- 
ance, which for aircraft is */- .030 (clearly 
not the same as precision match require- 
ments of .0001). In fact, Faro has a num- 
ber of portable contact 3D digitizers in 
use at the Boeing Commercial Airplane 
Division for performing fit checks on the 
new Boeing 777, a far more sophisticated 
application of the technology than the 
‘tape dispensers” and “trophies” de- 
scribed in the article. 


Tina C. Keen 

Director of Communications 
Faro Technologies Inc. 

Lake Mary, FL 


Corrections 

e In the article “Anatomy of an Animation” 
(March issue), Digital Image Design was 
incorrectly referred to as Data Image De- 
sign. Readers interested in DID’s monkey 
motion-capture armature may contact 
the company at 212-343-2442. 


e In the April issue’s Spotlight: News and 
Products section, the images that ran 
with SDRC and Wavefront’s product an- 
inadvertently 


nouncements 
switched during the production process. 


were 


*E-size model priced at just $7,995. Suggested U.S. list prices. Adobe and PostScript are trademarks of Adobe Systems Inc. which may be registered in certain jurisdictions. Aircraft plot reprinted with permission from USA Today. All rights reserved. tin Canada call 1-800-387-3867, Ext. 8374. PE 12421 ©1995 Hewlett-Packard Company 


The Unplodder. 


The HP DesignJet 650C 
plotter never plods. 


$6,995 


You've waited long enough. It’s time 
you owned an HP DesignJet 650C-—the 
plotter that delivers final-quality, D-size, 
color plots in under five minutes. 


Just imagine working with brilliant, 
300-dpi color for area fills, shading and 
data differentiation. As well as crisp, 
600-dpi-quality monochrome. And with 
HP’s proven inkjet technology you'll 
meet with no pen-related problems. 
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)-minute plots 


Options include true Adobe™ PostScript™ 
Level 2 software and HP JetDirect cards 
for connections to most popular networks. 
For more information and the name of 
your local HP demo dealer, call: 


1-800-851-1170, Ext. 9121. 
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Good News for 
AutoCAD 
Developers 


Those who have wanted 
to develop low-cost, third- 
party AutoCAD 
applications for niche 
markets will now get their 
chance. Autodesk (San 
Rafael, CA) has unveiled 
AutoCAD OEM, a 
component software 
version of AutoCAD that 
allows developers to 
inexpensively embed a 
component version of 
AutoCAD into an 
application. Users of 
these applications can 
then run the AutoCAD- 
compatible programs 
without first having to 
incur the expense of 
buying a full-blown 
AutoCAD program. 
According to Autodesk, 
this strategy will allow the 
company to tap into new 
market opportunities, as it 
provides developers a 
way of creating low-cost 
applications for small, 
vertical markets such as 
kitchen and bath 
remodeling or residential 
home building. 


A More 
Realistic 
Virtual Reality? 


RPI Entertainment (San 
Francisco) has begun 
production of a graphics 
system for location-based 
entertainment that it 
Claims will generate 
super-crisp images at 
640x480 resolution. The 
foundation for RPI’s 
proprietary “ultra-fast, 
photo-real-time image- 
generation graphics 
power card,” as the 
company is describing its 
new system, is Lockheed 
Martin’s Real3D real-time 
graphics technology. 
According to RPI, the 
Real3D-based systems 


Matrox’s Millennia 
Accelerates 3D Graphics 


and Video 


ew from Matrox is the MGA Millennia, a 64- 

bit PCI graphics accelerator for the PC and 
Power Mac. The Millennia is based on the MGA- 
2064W, a chip which integrates graphics, video, 
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and 3D acceleration and which takes advantage of 
the speed of Samsung's dual-ported, low-cost 
WRAM (Window RAM) memory technology. The 
chip also features a 3D polygon engine that 
renders 190,000 50-pixel, 16-bit 3D Z-buffered 
triangles per second and offers hardware-assisted 
texture mapping. All of these features combine to 
enable the Millennia to deliver accelerated 24-bit 
color at resolutions as high as 1600x1200 and 
refresh rates as high as 120Hz (with an optional 
220MHz DAC, the Millennia provides refresh rates 
up to 200HZ, or 85Hz at 1600x1200). 

The Millennia comes in two configurations (a 
$379 2MB board, upgradeable to 4MB or 8MB; 


will be capable of 
producing 3 million 
polygons per second— 
using only a single PC 
motherboard and a 
proprietary multichannel 
graphics pipeline 
system—as well as 
overlaying preproduced 
video and film Sequences 
for true interactive-movie 
experiences. Overall, RPI 
expects its system will 
reduce the cost of 
simulation and ride 
systems by more than 
$100,000, creating price 
points for complete 


HO) COMPUTER GRAPHICS WORLD EUMSEEE 


photorealistic rides at 
under $20,000. Look for 
initial shipments of RPI’s 
new system Q1 1996. 


Bentley Intros 
Object-Based 
MicroStation 


Bentley Systems (Exton, 
PA) has announced an 
object-based, expanded 
architecture for its 
MicroStation products. 
Called Objective 
MicroStation, the new 
architecture is designed to 


and a $549 4MB board, upgradeable to 8MB); 


supports all major industry-standard 3D APIs; 
and ships with the MGA-Multimedia SuperPak, a 
CD-ROM containing video files, 3D APIs, 
applications, and a software MPEG solution for 
decoding MPEG titles under Windows. (Dorval, 


Quebec; 514-685-2630) 
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Digital's New AlphaStation 


ccording to Digital Equipment Corp., its new 
7 laos 250 4/266 is the world’s fastest 
workstation, boasting a clock rating of 266MHz and 
SPECint92 and SPECfp92 ratings of 198.6 and 262.5, 


respectively. 


In addition, the desktop system, which is 


targeted at such technical markets as mechanical 


CAD, offers a 128-bit-wide memory bus, on-board 
cache of 2MB, and support for three operating 
systems—Digital Unix, Open VMS, and Windows 
NT Workstation. Added features include memory 


support engineering-scale 
applications and projects 
and is fully compatible 
with existing MicroStation 
data and products. 
According to Bentley, 
Objective MicroStation 
uses software design 
objects to model “real- 
world” components, the 
behaviors of which can be 
added to objects and 
shared by users. 
MicroStation 6.0 will be 
the first product to be 
delivered based on this 
architecture. General 
release is expected in the 


summer of 1996. 


Viewpoint Offers 
3D Models via 
Sprint Network 


3D models created by 
Viewpoint Datalabs 
(Orem, UT) will soon be 
available via Drums, 
Sprint’s (Washington, DC) 
high-speed collaborative 
multimedia production 
network service. 
Introduced in March 
1994, Drums was 
designed to make the 


Mid-West Sports Channel 
Courtesy of Tele Edit 


blending between multiple 3D models using NURBS-based 
cluster technology. Also, Alias MotionSampler 2 now 
supports all major motion-capture devices. 

Under special effects, PowerAnimator’s dynamics 
system now supports torque for objects in collision or 
freefall, and Version 7.0 includes a new algorithm for collision 


capacity of up to 256MB (512MB in the future), 
internal storage of more than 3GB and 13.6GB total 
storage, an embedded Fast SCSI-2 controller and 
an Ethernet controller, and built-in CD-quality 
audio in/out and multimedia software. A range of 
PCI-based video options is available. 

A unit running Digital Unix or OpenVMS and 
equipped with 32MB of memory, a 1.44MB floppy 
drive, a 1.05GB hard drive, a (00MB CD-ROM, 
ZLXp-E1 eight-plane 2D/3D graphics, and a 21- 
inch color monitor costs $19,995. (Maynard, MA; 
508-264-6786) 
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IBM Offers a 
Multiplatiorm Catia 


penness and interoperability form the thrust 
O° the latest Catia CAD/CAM software release 
from IBM. 
Version 4 Release 1.4 of the popular CAD 
package now supports Hewlett-Packard’s HP 9000 


Eastman Kodak, and 
R/GA Digital Studios— 
had joined Viewpoint in 
their support for Drums. 
The Drums Network is 
scheduled to be up and 
running Q3 of 1995 ata 


production process for 
films, commercial, and 
other multimedia projects 
more collaborative by 
enabling real-time, 
simultaneous viewing and 
annotating of digital video 
from multiple sites over a 
secure and managed 
network, resulting in time 
and cost savings. It also 
gives customers access 
to content and informa- 
tion as well as to Internet 
resources directly from 
the desktop. At press 
time, five additional firms 
—including Reuters Inc., 


month, plus local access 
charges. 


A Bright Future 
for Projection 
Systems 


Multimedia, animation, 
and video professionals 


flat fee of about $2800 per 


detection that supports multiple objects simultaneously 
colliding (rather than two at a time) as well as continuous vs. 
instantaneous collisions. Also, Alias’ particle system 
supports the creation of ultra-realistic hair, which can be 
animated under the control of the dynamics system. 

Meanwhile, programmers can now Create fully integrated 
plug-ins that manipulate Alias data structures in real time, for 
creating custom procedural effects, and the user interface 
now incorporates floating tool palettes, a toolshelf for 
frequently used functions, and two-handed input. 

Price: starts at $9995. (Toronto; 800-447-2542) 
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workstations. This is the first non-IBM platform 


supported by Catia; IBM also intends to provide 


Catia support for Silicon Graphics workstations in 


the future. 


Another new feature is the STEP AP 203 
interface, which lets users exchange Catia 


designs and 
data with other 
STEP- 
compliant 
CAD/CAM/CAE 
systems. Major 
enhancements 
have also been 
added to Catia’s 
Hybrid Spec 


Driven modeler and symbolic associativity and 


to Analysis & Simulation Solutions’ Generative 


Part Stress Analysis and Equipment & System 
Engineering's Fitting Simulation. (White Plains, 


NY; 800-395-3339) 
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may soon benefit from 
higher-resolution, brighter 
projection systems, 
thanks to an agreement 
between In Focus 
Systems (Wilsonville, OR) 
and Texas Instruments 
(Dallas). 

The terms of the 
agreement call for the 
two companies to 
develop projection 
systems boasting 
1024x768 resolution and 
a brightness of more 
than 200 ansi lumens. 
According to a 
spokesperson for In 


Focus, the systems will 
incorporate Tl’s Digital 
Light Processing (DLP) 
technology, which is 
based on TI’s Digital 
Micromirror Device 
(DMD), a semiconductor 
optical switch that uses 
more than 400,000 
mirrors to precisely 
control the placement 
and intensity of projected 
light. At press time, a 
release date for initial 
roll-out of the new- 
generation projection 
systems had not been 
finalized. 


PRODUCTS 


High-Speed 
Network Service 


for Scientists 
MCI (Washington, DC) 
and the National Science 
Foundation (NSF) have 
launched a network that 
they claim will combine 
and transmit massive 
amounts of voice, data, 
and video at speeds nearly 
four times faster than 
current technology. 
According to MCI, the new 
very high-speed Backbone 
Network Service (vBNS) 
—which will use MCl’s 
Asynchronous Transfer 
Mode (ATM) and 
Synchronous Optical 
Network (SONET) technolo- — 
gies—will initially operate 
at speeds of 155Mbps 
(million bits of data per 
second) and is planned to 
operate at greater than 
600Mbps by 1996. 

Initially, the vBNS will 
serve as an experimental 
platform for developing 
new national networking 
applications and will link 
the Pittsburgh and San 
Diego Supercomputing 
Centers, the Cornell 
Theory Center, the 
National Center for 
Supercomputer 
Applications in Urbana, 
Illinois, and the National 
Center for Atmospheric 
Research in Colorado. 
According to the NSF, 
scientists at these sites will 
be able to create 
mathematical models of 
real-life situations that are 
either too expensive or 
difficult to examine through 
observation or experimen- 
tation and run algorithms 
that predict changes in 
those events. Some 
applications expected to 
benefit from the network 
include building more 
energy-efficient cars, 
improving environmental 
modeling, and designing 
better drugs. 
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New Initiative 
Aims to Solve 
CD-ROM Woes 


It’s no secret that the 
mismatch of many 
multimedia CD-ROM titles 
with the computing 
platforms for which they 
have been created is 
Causing developers, 
retailers, and consumers 
to become increasingly 
dissatisfied with the 
technology. Poor 
performance, system 
crashes, and lack of good 
technical support are 
cited as the main reasons 
for increased product 
returns to both retailers 
and publishers. In an 
effort to address these 
issues, the Interactive 
Multimedia Association 
(Annapolis, MD) has 
announced a new 
initiative, called the 
Parallax Project, aimed at 
providing guidance and 
tools to improve the 
overall CD-ROM 
experience and the 
marketplace for 
interactive multimedia 
titles. Those interested in 
becoming involved with 
the Parallax Project 
should contact the IMA at 
410-626-1380. 


Chipset Brings 
Multimedia to 
the Motherboard 


To help the computer 
industry integrate 
multimedia functions onto 
the PC motherboard, 
OPTI Inc. (Santa Clara, 
CA) has announced the 
third member of its Viper 
family, Viper-M, a 
multimedia-enhanced 
core logic chipset for 
Pentium-class PCl-based 
desktop computers. 
According to OPTI, 
Viper-M frees up about 
40% of the system 
bandwidth (or 40MIPS of 
processing power) for 
multimedia applications, 


HP Plotters for 
Low-End CAD Users 


he DesignJet 250C plotter is Hewlett- 

Packard's first large-format color output 
device designed for low-end CAD users. Available 
in D- and E-size 
versions for $2995 and 
$3995, respectively, the 
250C outputs graphics 
in three print modes 
at 300dpi. 

HP also offers the 
DesignJet 230. This 
monochrome plotter 
also comes in D- and 
E-size versions priced 
at $2395 and $3195, respectively, and features three 
print modes. 

Both plotters come with Centronics/Bi-tronics 
and RS-232 serial ports for PC connections and 
can be connected to a LAN through an HP 
JetDirect EX external connection. They come with 
HP-developed drivers for AutoCAD Releases 11, 12, 
and 13 and Microsoft Windows 3.1. An optional 
floor stand is also available ($345 D-size; $395 E- 
size). (Palo Alto, CA; 800-851-1170) 
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Fractal’s Poser for 
Human Model Creation 


rawing the human form with accurate scale 

and proportion can be a difficult task. Fractal 
Design is attempting to facilitate this task with 
Poser, a Mac-based modeling and rendering 
application which, when used along with other 2D 


making multimedia on the 
motherboard (MOM) a 
reality. With MOM, PC 


purchasing, installing, and 
configuring add-on 
cards. With more 
functions integrated on 
the motherboard, MOM 
also enables 
manufacturers to offer 
more functionality at a 
lower total system cost. 

The Viper-M chipset, 
which supports existing 
and emerging DRAM 
technologies, is priced 
at $30 in OEM 
quantities of 10,000. 
Production volumes 
are expected sometime 
this month. 


manufacturers can offer 
better ease of use, 
because users don’t have 
to deal with the expense, 
hassle, and frustration of 
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and 3D design applications, enables users to 
create human figures that can be posed, rendered 
with surface textures and multiple lights, and 
incorporated into artwork. 

The $199 Poser program provides male, 
female, and stylized models—in a range of body 
sizes—that can be moved, modified, shaped into 
any pose, and viewed from any angle. For posing 
the models, the application provides direct figure 
manipulation: users grab the hand, for instance, 
and place it wherever desired, and the arm and 
shoulder will follow the movements of the hand. 
In addition, body parts are scaleable, and each 
body part can be sized independently to create 
big heads, long arms, or fat stomachs. Once the 
model has been shaped, users can color and 
position up to three light sources to provide 
environmental control. The program also 
includes dozens of libraries that contain saved 
poses, body shapes, and lighting conditions. Final 
compositions can be exported as RIB, DXF, or 
PICT files. (Aptos, CA; 408-688-5300) 
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Wavefront Visualizes 
Architecture 


rchitects can bring their designs to life using 

Wavefront's ArcVision, which enables users 
to create animations that illustrate how new 
buildings will appear within existing 
environments. Using Wavefront's Interactive 
Photorealistic Rendering technology, the software 
lets architects interactively control all lighting, 
texture mapping, and materials settings, and see 
the results immediately in the rendered image. 
Besides creating walkthroughs of buildings, 


ElectroGIG 
Bundles 
Software With 
Sun Systems 


Marking its entry in the 
entertainment market, 


The bundling offer is 
open to purchasers of 
SPARCstation 20 SX 
and ZX workstations 
who are working on 
animation or related 
graphics applications. 
Customers will receive a 


Sun Microsystems free copy of GIG83DGO 
(Mountain View, CA) has | 2.4, with the option of 
announced it is bundling upgrading to GIG83DGO 
ElectroGIG’s (San 3.0 for $2250—half the 


retail price—when it 
debuts on the Sun 
platform later this 


Francisco) GIG3DGO 
modeling and animation 
software with its 


SPARCstation 20 month. The offer is 
computer graphics available through the 
workstations. end of this month. 
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How would tt look tf 


the entire game took place ina 
vat of primordial ooze? | 


S gooey as you want it to look. If you’re using \ system that lets you create kicks, jabs and punches so realistic you 

Softimage’ 3D, that is. With Softimage 3D, can almost feel them. Ouch. And a range of tools that enables you 

Version 3.0, what you see in your head, no matter how | to customize your content to play on your target platform. Bring 
twisted, is easily translated onto your screen. This is software \ your 3D imagery into Softimage Eddie, our digital compositor, 


designed by animators for animators. With modelling that lets and create images that will make heads spin. In the U.S., call 


you choose the tool best suited to your medium. Animation \ (800) 576-3846, Dept. E. Microsoft 


WHERE DO YOU WANT TO GO TODAY?" 


features that are the best in the industry. A motion capture And see what you think. 


All those clever enough to read the fine print will be glad to know Softimage 3D has a new incredibly low price. © 1995 Microsoft Softimage, a wholly owned subsidiary of Microsoft Corporation. Sega is a registered trademark of Sega Enterprises. All other 
Corporation. All rights reserved. Microsoft and Where do you want to go today? are either trademarks or registered trademarks of company and product names are trademarks and/or registered trademarks of their respective owners. 
Microsoft Corporation in the United States and/or other countries. Softimage is a registered trademark and Eddie is a trademark of 
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Yu Suzuki 

CHIEF MANAGER, 

RESEARCH & DEVELOPMENT 
OF AMUSEMENT DEPARTMENT, 
SEGA ENTERPRISES 


CREDITS: Daytona, Space Barrier, 
Power Drift, Virtua Fighter, Virtua Cop, 
Virtually inseparable from his red Ferrari. 


Multimedia Monitors 
With Built-In Speakers 


igh-fidelity dome speakers are built into each side of 

the bezel of ViewSonic’s new 15GA ($595) and 
17GA ($995) PerfectSound multimedia monitors. Designed 
for use with both PCs and 
Macs, these 15- and 17- 
inch monitors include 
front-mounted volume 
and mute controls as well 
as a built-in 
microphone, 
headphone jack, and 
iad external microphone 
port. Additionally. the monitors feature Plug and 
Play+ (DDC1 and DDC2B) compatibility to support 
Microsoft's Windows 95. 

Both units display 1024x768 pixels at an 86Hz refresh 
rate, with maximum resolutions of 1280x1024, refresh rates 
as high as 160Hz, and a super-fine dot pitch of 0.27mm. 
Other features include a Super Contrast screen, a special 
ARAG anti-reflection/anti-glare coating, and an Invar Shadow 
mask. In addition, an updated OnView control system 
includes audio level indicators and ViewMatch color tuning 
for modifying color to match printer or plotter output. 
(Walnut, CA; 800-888-8583) 
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ArcVision includes a modeler to model 
new geometry for interior design and 
commercial or residential building 
design. The modeler can also load and 
clean imported geometry with a reliable 
bi-directional DXF and a uni-directional 
ARC-+ translator that supports extrusion, 
instanciation, and layer information. 
Priced from $10,000 for all SGI 
workstations, ArcVision provides more 
than 500 predefined materials and a 
complete set of ready-to-use prop objects 
such as furniture, trees, cars, office 
equipment, appliances, and lights. (Santa 
Barbara, CA: 805-962-8117) 
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Intergraph Debuts 
Intel Workstations 


ce lines of Pentium-based 
workstations comprise the latest 
offerings from Intergraph Computer 
Systems. The TDZ line (TDZ-30, TDZ-40, 
and TDZ-60; starting at $9900) consists of 
high-end 3D graphics workstations with 
six graphics options that use OpenGL- 


by FARO — | 


- through a standard RS232 cable. And, unlike - 4 


SPOT ae 


based 3D graphics accelerators. The TDZs also 
support dual-screen configurations and menu 
tablets. 

The TD line (TD-10, TD-30, and TD-40; . 
starting at $2995) incorporates enhancements— M utoh America Inc. has 


including multimedia and Plug-n-Play merged with Kurta Corp. 
The new company, based in 
Phoenix, Arizona, will retain 


personal workstations. The new TDs are MPC-2- the name Mutoh America. 


capabilities—into Intergraph's existing TD 


compliant, with sound, video, and networking C | 

: iting its success in the | 
components embedded on the motherboard. inkjet plotter market, Hew- 
Features include a quad-speed CD-ROM, MIDI and __ lett-Packard (Palo Alto, CA) 
has announced it will discon- 
tinue its last large-format 
pen plotter, the DraftPro 
The new lines are available in desktop and Plus, on July 1. 


waveform sound, 64-bit graphics, and video- 
scaling capabilities for full-screen video. 


deskside models and offer from one to six E Sutherland (Gai | 
: : : vans & Sutherlan t 
Pentium processors (75MHz, 100MHz, and higher); Lake City) has concluded an 
512KB, zero-wait-state secondary cache; from 8- agreement with Digital Equip- 
to 256MB of RAM; 2D and 3D graphics accelerator | ™ent Corp. (Maynard, MA) to 


: : supply its Freedom Series of 
options with up to 34MB of VRAM; and from high-cod ge obics cecelon 


540MB to 2GB of Fast SCSI-2 hard-disk space. tors for the newest members _ 
(Huntsville, AL; 800-763-0242) of Digital’s AlphaStation line. — 
LE 414 Digital will sell and support 
oe. the product worldwide. 
Products written by contributing editor . 
Laureen Belleville. Reported by Audrey Doyle, 


managing editor. 


New! Digitize 
directly into 
3D Studio! « 


Introducing the new Suc the first —_ 


precision, six-axis, ante alurninum dieting tool, the pach : 
accurately captures XYZ data, as well as pitch, roll, or yaw with a vari 
of digitizing tips. Choose from two models which feature either a 36 01 or 
48 inch digitizing volume. 
All SpaceArm systems are shipped with SoftSpace™, a fast, 
powerful, full-featured and easy to use 3-D digitizing and 
modeling software. Output file translators export user's 
finished wireframe models into most popular 3-D 
rendering, animation, and CAD/CAM formats. 
The SpaceArm has a small 10"x8" footprint 
and connects to any PC ot Macintosh computer [iii 


other digitizers, there are no line-of-sight _ 
limitations and the SpaceArm can digitize 
any object, including metals! 
feohnotegieg, (wel 
Call (800) 736-0234 today for more information "425 Tachnploay ark 
on the revolutionary, new SpaceArm! _ Lake Mary, FL 42746 
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"4 SummaSketch 
the best. 

You made it 
better. 


SummaSketch Ill. 


The Summasketch Ill Series is the next generation 
of the best selling tablet in the world. In fact, with over 
twothirds of a million sold, more people sit behind a 
Summasketch than any other tablet. But being the best wasn’t 
good enough. We listened to your needs. Then we improved our 
A-button cursor, adding long-life switches rated at 10 million 
actuations. We increased accuracy and resolution. We even added a 
recessed area and overlay to hold templates and artwork in place. Some 
things didn’t change. Like our unmatched software compatibility. Our 
lifetime warranty. Free offer for an AutoCAD® AutoMASTER™ Template. 
Mouse, Windows™, Wintab and protected mode ADI® drivers. And the 
industry's easiest set-up. No dip switches, no complex configuration 
software — just plug in SummaSketch Ill and go to work. Thanks to you, 
the best tablets in the world are now even better. See for yourself. 
Call 1-800-33-SUMMA for information or the name of your local dealer. 


CADalyst 
recOMMENDED| 
ra ICS. 18” x 12” size 
Unmatched compatibility Stylus for drawing 


Long-life switches 
© 1995 Summagraphics Corporation. All rights reserved. 
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SPELVIN GOOLIE 
Before creating the 38 minutes of ani- 
mation for the edutainment title Spelvin 
Goole, Dave Watt spent years learning 
how-to use 3D modeling and animation 
tools by producing forensic and envi- 
ronmental animations. Then he 
met current business partner 
Jim Norton, whose idea for 
Spelvin Goolie—a CD that 
teaches grammar, spelling, and 
vocabulary—intrigued Watt. So Saas 
he left his other work behind, 
concentrating solely for the next 
year and a half on bringing 
Spelvin Goolie and his four “co 
Stars”—Kidjoo the ice-age ele- 
phant, Worry Wart (looks like his 
name), Yogel Bird, and Plaston the 
robot—to life. These characters star in 
eight animations, which introduce the 
various lessons on the CD. 

Watt, along with co-animator Drew 
Irwin, mostly used 3D Studio V3.0 for 
‘modeling and animation. (They used 
V2.0 for some of the work, and Watt has 


V4.0, but he hasn't loaded it yet.) But 
they also used Hash’s Playmation for 
some of the more organic shapes, notes 
Watt, such as Spelvin Goolie’s head, 
Yogel Bird’s head and body, and Plaston. 
“| did them in Playmation because of the 
natural curves. Playmation lends itself 
nicely to spline-based animation,” he 
says. “In the 3D Studio lofter, you can’t 
do some concave types.” | 
Integrating the models, however, was 
somewhat tedious, adds Watt. “Play- 


mation has a facility to output to DXF, 
but it’s not entirely clean. There were 
triangular faces missing, and some of 
the normals were upside-down. | had 
to do patching and stuff like that.” 

One of the major challenges facing 
animators, notes Watt, is how to make 
their characters seem realistic beyond 
their immediate look and speech. “In 


today’s age of 3D characters, they 
should have a personality of physical 
being and movement, too,” says Watt. 


“You don't ever see another per- H Or 3D ST _ 
IPAS PROGR 


son standing perfectly still. It’s 
just amazing how a tiny bit of 
movement can fool you into thinking 
it's more lifelike. For example, on 
Worry Wart, his body is constantly 
morphing in and out. The idea is that 


even his body is worrying. He also has 


a repeating eye-blinking pattern.” 

But to Watt, the most chal- 
lenging part of this project 
was storyboarding all the ani- 
mations before keyframing. 
“You have to have the disci- 
| pline to storyboard ahead of 
time to synchronize the ac- 
tion with the soundtracks. 
| You have to think about the 
© story right down to the frame. 
“The first step is to go 
through and write down the timecode 
for the beginning and ending of each 
Sentence. Then | would plan out the 
animation, which would translate to x 
number of frames,” he says. “Some- 
times it’s not broken down that tightly, 
like when Spelvin Goolie is just riding 
his motorcycle. But when a character 
Starts to speak, you can get down to 


DIGITALRAU 


— collision detection 


panes?) 


(Digimation) | 
skeletal animation — 


KPT Gradient ea A - 


(HSC Software) 
gradient generator 


Mirage 


(Mirage Graphics) -  . _ 
selects and anpltes models. _. 


Dynamic Motion Module 


(Positron Publishing) _ 
models physical emer incuding 


Pennello 
(Xaos Tools) . 
animated painting and special effects 
Key Factory | 
(Schreiber Instruments) 
models physical phenomena, including 
friction and drag _ 


Metaheyes 


(Schreiber Instruments) : 


metaballs modeler 


TRAX 


(Schreiber Instruments) 


simulates TV reception effects, such as snow 


Digimation, 504-468-7898; HSC Software, : 
805-566-6200; Mirage Graphics, 503-598- — 
4624; Positron Publishing, 800-365-1002; 
Schreiber Instruments, 303-759-1024; 
Xaos Tools, 415-487-7000 


hen you think of Washington, DC, you typically 

think of politics, national monuments, interac- 
tive entertainment ... well, maybe not interactive en- 
tertainment—yet. But if Magnet Interactive Studios 
has its way, that will change. This DC-based compa- 
ny plans to become one of the top studios nation- 
wide for creating interactive multimedia products for 
both the consumer and corporate markets. 

Magnet was founded in 1989 as a print and 3D de- 
sign firm by Greg Johnson, now chief technical officer 
and senior creative director, and Basel Dalloul, now 
chairman and CEO. “But we’ve always been heavily 
technically oriented,” says Johnson. “We’ve been 
using computers as graphics tools from the start, so it 
was a natural progression to go interactive.” 

For Johnson, his interest in technology goes beyond 
the professional use of computers. “My hobby since | 
was 15 has been playing with computers. | had a Com- 
modore 64 in my room, and | bought a Mac in 1984 


when they first came out,” he notes. “For me, personal- 
ly, Magnet is the convergence of everything | love.” 

So Johnson makes sure his artists have the equip- 
ment they need to do their jobs. For starters, Magnet 
has an SGI Challenge with 12 processors, an Onyx with 
four processors, plus 25 more SGls throughout the 
company. Then there are all the Macs and PCs. “Basi- 
Cally, we are a 212-person company, and we have 300- 
something computers,” says Johnson. “We get our 
artists what they think they need. One of our artists in 
action games has an SGI, a Mac, and a high-end PC.” 

For modeling, Magnet uses mostly Alias, says 


Johnson, although it also uses Softimage. Additional- 
ly, he adds, we use 3D Studio. “But mainly for con- 
ceptual or quicker things. However, our more tradi- 
tional game artists are heavy 3D Studio users.” 

For animation, Magnet artists use both Softimage 
and Alias as well as Animator Pro on the PC. Render- 
ing, on the other hand, is done 90% with Alias. “We 
also have Alias’ hair capability, which is really cool. Its 
whole particle system is very cool,” says Johnson. “| 
like that it’s part of the overall system, so you don't 
have to composite. ° 

Magnet artists are putting these tools to the test, 
too, on the company’s biggest animation project, a CD 
called Bluestar. In this adventure game, expected to hit 
Stores this November, players take on the role of a dol- 
phin in the mid-21st century and try to uncover the 
mysteries hidden on spacestation Bluestar. 

About 18 people are working on the project, six fo- 
cusing on animation. “The biggest challenge has been 
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less than a second—maybe even a 
third of a second. It’s the hardest part. 
But what you get is a laid-out design 
that the animator can follow, and the 
animation becomes more of a mechan- 
ical process.” 

Because of the volume of animation 


for Spelvin Goolie, it was also key for 
Watt to balance the amount of time he 
put into different pieces of the project. 
“If you spend a lot of time perfecting 
One area and the animation lacks in an- 
other, you're wasting your time,” says 
Watt. “There are actually quite a few 
mistakes in our animations; 3D objects 
are difficult to work with. But you have 
to ask yourself if the extra time to cor- 
rect the problem is worth it. If | fixed 
everything so it was perfect, I'd proba- 
bly have about 15 minutes worth of an- 
imation instead of 38.” (Developer: 
Spelvin Goolie’s Office, 303-793- 
0299.)—Donna Coco 


DIGITALRYEUP fe 


STAR TREK: THE NEXT 
GENERATION, A FINAL UNITY 


Whether or not you’ve watched Star Trek 
in its various incarnations over the years, 
you've probably heard about how fanati- 
cal the show’s viewers can be. So now 
imagine trying to do a CD game based on 
those characters, realizing that most of 
the potential purchasers already know the 
characters better than you ever will. That 
was a huge challenge, says Steven Wein- 
Stein, vice president of product develop- 
ment at Spectrum HoloByte (Alameda, 
CA), developer of the Star Trek: The Next 
Generation series of games. 

“If you don’t know what the person 
[animated character] looks like, you are 
much more accepting of the way he 
walks, moves, and talks,” says Wein- 
Stein. “But if you’ve been watching Cap- 
tain Picard all these years, you know 
him. And you say, ‘that’s not Picard.’ 

“lf we went back and started all over, 
we'd probably try and coerce the actors 
into letting us motion-capture their 
movement,” continues Weinstein. What 
seems like another natural alternative to 
creating real-life characters—using digi- 
tized video—was out of the question. 
“We would have had to get the actors to 
re-enact all the scenes. And we’d have 
to pay them.” 

So Spectrum turned to 3D animation; 


artist Chris 
Hamilton cre- 
ated all of the 
characters 
using mostly 
Softimage, 
notes Wein- 
Stein. In all, 
Spectrum had about 30 people working 
on this title, eight taking the majority of 
the art load, five concentrating on 3D. 
“We didn’t get anything from the TV 
show,” adds Weinstein. “We story- 
boarded the whole thing and had to gen- 
erate all the 3D models of every ship.” 

To attack this major undertaking, Spec- 
trum artists used a range of software. 
Says Weinstein, “For the real-time mod- 
els, we used 3D Studio. Besides being a 
cost saver, 3D Studio is really good for 
polygonal spaceships. Most of the organ- 
ic effects were done in Alias. Some 
work—ike the tour of the ship and some 
modeling—was done with Wavefront. 
And we used Softimage for character an- 
imation and some modeling.” 

As for integrating the work from all of 
these various packages, Weinstein says 
it was a nightmare. “We have our own 
tools for integrating the various files, and 
we used DeBabelizer some, too. All of 
these software vendors profess to be 
able to read one other vendor’s file for- 


mat—each one chooses its best com- 
petitor. But the fact is that each of the 
programs works a little differently. The 
geometry usually translates OK. It’s the 
texture maps that cause more problems. 
So what we would do a lot of the time is 
create the various elements and then 
composite and layer them in Premiere.” 
Although the CD isn’t expected to 
ship until this month the earliest, Spec- 
trum artists already have gotten some 
positive feedback on their hard work. 
“Mike Okuda, head of design and artis- 
tic direction for the television series, 
came up and looked at what we're 
doing and was very complimentary,” 
Says Weinstein. “We thought, ‘well, if 
he thinks what we're doing is good, 


then we must be doing OK.’ ” (Develop- 
er: Spectrum HoloByte, 510-522- 
3584)—Donna Coco 


creating this entire set on the SGI. It’s a huge environ- 
ment, and we’re modeling to an incredible degree of 
detail, so we have this huge database,” says John- 
son. “The other major challenge is that all the charac- 
ters—dolphins and hu- 
mans—are 3D. We 
have a team of 

modelers 

and anima- 

tors just to 
work on the 
dolphin. But 
when you see the dol- 

phin, you'll think it’s real.” 

Choosing to tackle projects like Bluestar used to be 
a more informal process, notes Johnson. But now 
Magnet has a development person in-house who 
funnels ideas for the five lines of business 
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(action/role-playing games, business applications, 
edutainment/children’s interactive, interactive story 
and strategy, and the advanced products group). 
Says Johnson, “The first thing we look for is a real 
Strong, heart-felt commitment toward doing the proj- 
ect from the person proposing it. Is he/she an evan- 
gelist? Is the person on the executive side of that 
project evangelizing it? If the answers are ‘yes,’ then 
we'll have a marketing person take a look at it. 

“| look at it from a creative angle,” he adds. “Does 
it push the envelope in some way? Is there some- 
thing positive that we can put into this title that no 
one else has done? That’s important. Frankly, there’s 
too much out there that’s the same—especially in 
the straight gaming world. It’s hard to make some- 
thing distinctive, but! don’t see a point in doing 
something unless you can make it distinctive.” 

In addition to Bluestar, Magnet has at least six 
other consumer titles under development, including 


Comedians, in which users navigate through a 3D 
environment to discover profiles on such comic 
greats as Robin Williams and Whoopi Goldberg (ex- 
pected Q3, 1995). Another intriguing project: Hell- 
raiser: Virtual Hell, based on the Clive Barker cult 
classic, in which players journey to hell’s labyrinth 
and take on various challenges (expected Q1, 1996). 

But making these titles stand out from the growing 
number of CDs on the market won't be easy. John- 
son says his company’s commitment to the integra- 
tion of the creative and technical aspects of produc- 
tion will help distinguish its titles from others. “That's 
why my title—chief technical officer and senior cre- 
ative director—is kind of funny, but I’m here to har- 
monize these elements. We’re going for a broader 
market appeal—a base of people who enjoy enter- 
tainment, not just games. So you need great game 
design and great graphics. We're really trying to get 
the right mix."—Donna Coco 
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51ze it up. 


B-size output for 
under $2,000* with the 
HP LaserJet 4V. 


Whether you're doing a check proof or 
final output, you need a fast, accurate way 
to do B-size printing. The LaserJet 4V 
not only delivers work at 11° x 17°, but 
gives designers the high degree of 
accuracy they need. In addition to 
600 x 600-dpi print quality, HP ups the 
accuracy with Resolution Enhancement 
technology, microfine toner and 120 
levels of gray. And because deadlines 
are meant to be met, the LaserJet 4V 
handles a variety of paper sizes with 
a 33-MHz RISC-based processor and a 
16-ppm engine. B-size prints at 9 ppm. 
Of course the printer is totally compat- 
ible with all leading CAD software, 
including AutoCAD’. Adobe’ PostScript" 
software is optional. Get the accurate 
B-size output you need for less than 
$2,000. Call for more information and 


print samples.’ And get the big picture. 


HP LaserJet Printers 
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*Average U.S. retail price. Actual price may vary. AutoCAD is a US. trademark of Autodesk, Inc. Adobe and PostScript are trademarks of Adobe Systems Incorporated 
which may be registered in certain jurisdictions. ©1995 Hewlett-Packard Company PE12532 


HP LaserJet 4V with Call 1-800-LASERJET, Ext. 9165. In Canada, call 1-800-387-3867, Dept. 9165. 
HP JetDirect card 
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BENTLEY 


The People Behind MicroStation” 


MicroStation is a registered trademark; MicroStation V5, MicroStation Modeler, MicroStation Masterpiece and MDL 
are trademarks; and MicroStationCSP is a service mark of Bentley Systems, Incorporated. Other brands and product 


names are trademarks of their respective owners. 


energy wit 


Hit the ground running with the MicroStation 
family of professional CAD software. At the 
heart of it all is a unifying architecture that 
lets everything run together beautifully: 
MicroStation Development Language (MDL"). 
So discipline-specific applications cooperate 
within MicroStation, making each one 
intuitive and usable. 


See us at A/E/C Systems ’95—Booth #847 


Run rings around other CAD software. 
MicroStation software empowers work 
groups and improves company-wide 
workflow. In multiple-platform offices, it 
presents the same interface and the same 
file formats no matter which hardware 
platforms are networked together. 


New MicroStation Masterpiece” takes 

any design and brings it to life beautifully. 
Masterpiece gives you ray tracing for : 
photorealistic rendering and extraordinary — / 
animation tools for engineering visualization. 
New MicroStation Modeler” provides the a 
power to draw solids, surfaces and witefta 1es 
in a single environment. 


MicroStation Mi 


Bentley Systems, Inc. 

690 Pennsylvania Drive 
Exton, PA 19341 
610-458-5000 © 800-778-4274 
FAX: 610-458-1060 


WWW: http://www.bentley.com/ 
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and newsletters. 


that counts. 


Never run alone. Our 
Comprehensive Support 
Program (MicroStationCSP™) 
includes unlimited real-time 
support, CD-ROMs packed # 
with enhancements and 
utilities, free upgrades 


Special introductory offer for 


ModelView”™ and 3D Studio” users! 


Get MicroStation Masterpiece for 
half-price through July 31st! 


MicroStation software competes on 


affordability. It’s easy to buy and to use. To 
get a free MicroStation Masterpiece CD-ROM. 
call 800-778-4274, fax 610-458-1060 ore-mail 


family@bentley.com on the Internet. 
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MicroStation Masterpiece 
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CAD Linguistics 


ost CAD users I know have fairly limited vocabularies. 

Sure, they speak well enough, but put them in front of a 
CAD system, and they are reduced to using a kindergarten- 
level language. Line. Cube. Text. Erase. Move. Of course, the 
problem lies not in the user but in the language used by the 


CAD system. 


In Robert Heinlen’s book, A Stranger in a Strange Land, 
people who learned to speak Martian acquired new 
telepathic and telekinetic abilities. The reason: Earth 
languages were not powerful enough to describe the concept 
of telepathy so easily handled in Martian. 

So it goes with most CAD systems, which today are limited 
in what they can model by their underlying vocabulary. Sure, 


this is a simplification of what is really 
happening, but it is a simplification that 
works. With most CAD programs, if you 
want to draw a wall, you tell the system 
to draw two lines parallel to each other. 
But does that really describe a wall? 
Isn’t a wall a collection of things? Most 
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Visio Technical from Visio Corporation is a drag-and-drop 
drawing package which utilizes basic shapes that have 


underlying intelligence. 


walls include studs, screws, insulation, 
drywall, vapor barrier, paint, and 
sheathing. Walls have characteristics— 
thickness, length, height, cost per foot, 
R value, and load-bearing capability. It 
is almost a travesty to describe some- 
thing so rich in meaning with some- 
thing so simplistic as two parallel lines. 


Some of the high-end CAD systems 
are better, but they're still far from 
perfect. Try drawing something as 
simple as a bolt in a feature-based 
modeler. You might be able to get 
most of the graphics right, but what 
about all the characteristics that make 
one bolt appropriate, 
yet another inappro- 
Bolts 
characterized by 


priate? are 
size, pitch, finish, 
tensile strength, and 
cost. Does your CAD 
program understand 
these things? 

What we need is a 
CAD language that al- 
lows the characteris- 
tics and behaviors of 
real-world objects to 
be described. If you 
draw a wall, a pro- 
gram should under- 
stand all the charac- 
teristics of that wall. 
If you draw a bolt, the program should 
understand it is a bolt. Such a high 
level of abstraction would let the user 
describe a product or a system rather 
than just create a static drawing. 

More than a few developers are 
working on next-generation products 
that are headed in this direction. ARX 


CAD/CAM 


CONNECTION 


(Autodesk), Objective MicroStation 
(Bentley Systems), CODe (Cadkey), 
Pelorus (Computervision), Jupiter (In- 
tergraph), and Cascade (Matra Datavi- 


sion) are all recently announced tech- 
nologies. I’ve had a chance to take a 
look at several of these technologies, 
and they each show great potential for 
the future. Unfortunately, none of these 
promising technologies is delivering on 
that potential today. 

However, at least two programs are 
delivering on this promise right now. 
Visio Technical from Visio Corpora- 
tion (Seattle) and Trispectives from 
3D/Eye (Ithaca, NY) didn’t start out as 
CAD programs—they started out as in- 
telligent drawing programs. Neverthe- 
less, in both cases, the programs have, 
for many of their users, ended up 


usurping the role of traditional CAD 


behaviors of 
real-world objects. 


programs. 

Visio Technical is a $250 Windows- 
based 2D drawing program. Its claim to 
fame is in the concept of Smart- 
Shapes—basic geometric shapes that 
have underlying intelligence. The origi- 
nal Visio program was immensely pop- 
ular for drawing organizational charts 
and flowcharts. All users had to do was 
drag the shapes they wanted onto a 
drawing area, scale them, and connect 
them. Visio took care of all the details 
concerning how the shapes scaled and 
connected. 

Visio Technical is the logical exten- 
sion of this concept, with the addition 
of traditional drafting tools and over 
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CONNECTION 


CONVERT 
COMPUTER 
(GRAPHICS 
to VIDEO 


RECORDING, 
TRANSMISSION, 
PAR Ore OT EONS 

TELECONFERENCING 


RGB/Videolink 


VND BO SoC Ache ORE NWSE Rote AS 


Autosync 
Flicker filter 


Up to 1280 x 
1024 pixel input 


Pan & zoom 


Simple external 
connections 


Models from 
$7,995.00 


SPECTRUM 


950 Marina Village Parkway 
Alameda, CA 94501 
Tel: (510) 814-7000 
Fax: (510) 814-7026 
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2000 SmartShapes for a variety of tech- 
nical disciplines. Draw something like 
a process flow diagram in Visio 
Technical, and you'll get more than just 
a drawing. You'll get an actual model of 
the process—with inputs, processes, 
and outputs. 

Because Visio Technical’s Smart- 
Shapes are user-definable, they can 
contain any information you think is 
important. If you want to build time, 
cost, performance, or other constraints 
into a shape, you can do so. As shapes 
are connected, these constraints be- 
come part of the overall model. When 
the model is finished, you'll know how 
long it takes to build, how much it 
costs, or how fast it goes. 

Visio Technical’s strength is in cre- 
ating drawings with a high symbolic 
content. What it doesn’t do is extend 
into the world of 3D. By way of con- 
trast, Trispectives does. 

Trispectives is a $500 (for the profes- 
sional version) Windows 95/NT-based 
3D drawing program. It is currently in 
prerelease, pending delivery of Win- 
dows 95. Trispectives is actually more 
than a drawing program. It is a full- 
blown feature-based parametric sys- 
tem, with an ACIS-based solid model- 
ing kernel and photorealistic rendering 
built in. Unlike typical drawing pro- 
grams, the professional version of 
Trispectives is able to read and write 
industry-standard CAD file formats, in- 
cluding DXF, DWG, IGES, and STEP. 

This probably sounds like a lot of 
capability for a $500 package, but 
Trispectives is unique in more than its 
price. It extends the concepts pio- 
neered in Visio into the 3D world. Each 
of its primitive objects (called Intelli- 
Shapes) can have underlying intelli- 
gence—both graphical and nongraphi- 
cal. Using basic IntelliShapes, you can 
build more complex objects, with real- 
world constraints. If you build a simple 
hex-head bolt, you can constrain it to 
the fixed sizes actually used in your 
shop. You can build in pitch, finish, 
tensile strength, and cost—the actual 
characteristics of the part. 


Products such as Visio Technical 
and Trispectives represent a new ver- 
nacular that goes beyond the geome- 
try-bound languages of earlier CAD sys- 
tems. They are both as different from 


traditional CAD as Heinlen’s Martian 
was from English. (And they are both 
incredibly inexpensive, all things con- 
sidered.) 

Right now, the question is whether 
the big players in the CAD market—the 
folks who have announced their new 


 ‘Trispectives 
representanew 
vernacular that goes 
beyond the 
geometry-bound 
languages of earlier 
CAD systems. 


technologies, but haven't quite deliv- 
ered—will be able to catch up. Each 
has plausible reasons why its system 
will be better than the competitors’. 
And each has a vested interest in get- 
ting as many users as possible to speak 
their language exclusively. 

Even though there will be a lot of 
different options among the new CAD 
technologies, the particular choice you 
make may not be that critical. What 
will be critical is how well you use 
your language of choice. In most cases, 
it’s better to speak a simple language 
well than a powerful language poorly. 
This may be a surprise to the compa- 
nies claiming to have the ultimate CAD 


language. Gs] 


Evan Yares is a consultant with Design 
Automation Systems (Phoenix, AZ) and 
sysop of the Engineering Automation 
forum on CompuServe. He can be 
reached at 75300.1771;@compuserve.com. 


"Teel The Power 


For ‘Only 3149, 


Feel the power of page layout with text 
Style sheets, spelling checker, columns, 

search & replace, copyfitting, linked text 
blocks, even multi-page support! 


plug- ins right within Tee Feel the precision of “snap-to” grids, 


guides, and points—plus magnification 
SS of up to 25,600% on a massive 
“@_ 22°22’ pasteboard! 


. New FreeHand 5 


Feel the speed of working in the fastest 
WYSIWYG preview mode—faster than 
lllustrator and all the others! 


* S ‘ © 

So call for the FREE CD. Or 
upgrade for only $149. And feel the 
power of FreeHand 5 for yourself. 


Macromedia, Inc. 


2.Upgrade offer expires on June 31, 1995. Offers valid in the U.S. and Canada only. 


Outside the U.S. or Canada, call 1-415-252-2000 or FAX us at 1-415-626-0554. In Europe call +(44) 344 76 1111. Macromedia and the Macromedia logo are registered trade- 


marks of Macromedia, Inc. FreeHand is a trademark of Macromedia, Inc. Other names are trademarks of their respective holders. © 1995 


The editors of MacUser felt it. And 
now you can feel it too. The ultimate 
power and unlimited freedom in 
design and illustration, in new 
Power Macintosh native FreeHand 5. 
All for only $149.We'll prove it. 


FREE SHOWCASE CD-ROM 


800-326-2128 
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If it did less, you could 


call it a workstation. 


The Power Macintosh’ is one of the most 
powerful PCs in existence. It runs the Mac” 0S, 
of course. DOS and Windows, too* It can run 
UNIX? It runs all kinds of advanced design, 
engineering and analysis software at acceler- 
ated speeds —from CAD and 3-D modeling 
to data acquisition and analysis. Ethernet com- 
patibility is built in. And, because it employs 
a high-speed RISC microprocessor, it outper- 
forms Pentium-chip-based PCs by up to 92%! 

In short, it does everything you'd expect a 
higher-priced, dedicated workstation to do. 

Only it’s a Macintosh’ 

Which means you can sit down, turn it on 
and get to work. You can connect to printers, 
plotters, modems and more, simply by plug- 
ging them in. You can share information with 
colleagues across the hall. Across continents. 
And, best of all, across computing platforms. 

All of which adds up to a unique kind of 


power no workstation can ever hope to match. 


That’ right. The power to be your best’ 


With Power Macintosh and the Mac OS, you can use 
multiple monitors at once. So, for example, you can 
work with two levels of a design, each on its own 
monitor. Or track automated analyses on one screen. 
While you express your ideas on another. 


Every Power Mac” can read, write and format disks 
for DOS, Windows and OS/2. And every Power Mac 
lets you open and work with DOS and Windows files. 
If you need more compatibility than that, the Power 
Macintosh 6100/66 DOS Compatible includes both a 
66 MHz 486DX2 and a PowerPC” 601 chip in one PC. 


Power Macintosh has the raw horsepower you need 
to accomplish the most amazing things. Like desk- 
to-desk videoconferencing with our innovative new 
QuickTime’ Video Conferencing. And 3-D visualiza- 
tion with QuickTime VR and QuickDraw” 3D. 


At the heart of every Power Macintosh is a RISC-based 
PowerPC microprocessor. It runs cool. Efficiently. And 
fast. So fast, in fact, that it outperforms Pentium. 


Hundreds of scientific, engineering and design pro- 
grams—such as MiniCAD, MicroStation, LabVIEW, 
Vellum, Sketch!, Mathematica, Photoshop, StatView 
and more —have been accelerated for Power Mac. 


Discover the PC that does 
_ | more. To learn more about 
AES how Power Macintosh brings 
workstation power to your 
desktop, call 800-487-6813 to receive info by fax. 


Or call 800-554-3848, and ask for ext. 750 to 
receive a free Power Mac Solutions Kit by mail. 


a ee ee eee 


“Tbe Power Macintosh 6100/66 DOS Compatible, and other Power Macintosh models 
using SoftWindows from Insignia Solutions, run MS-DOS 6.2 and Windows 3.1. ‘For 
proof, ask for the 1995 Ingram study comparing Power Mac computers to Pentium- 
processor-based computers running Windows. © 1995 Apple Computer, Inc. All rights 
reserved. Apple, the Apple logo, Macintosh, QuickTime and “The power to be your best” 
are registered trademarks of Apple Computer, Inc. Mac, Power Mac, Power Macintosh 
and QuickDraw are trademarks of Apple Computer, Inc. PowerPC is a trademark of 
International Business Machines Corporation, used under license therefrom. All 
Apple products are designed to be accessible to individuals with disability. 


ARCHITECTURAL LAU 
ON THE DESKTOP 


BY CAREN OD. 


f you ask architects which 
CAD program they're using, 
the answer is more likely to 
be AutoCAD than any of its 
competitors. In fact, in 1993, 
according to the Dataquest 
market-research organiza- 
tion, sales of AutoCAD ac- 
counted for more than 25% of 
the $330 million worldwide market 
for architectural software—a share 
nearly three times larger than the 
nearest competitor. Kathey Hale, 
senior analyst at Dataquest, pre- 
dicts a similar breakdown for 1994. 
For architects, there are a num- 
ber of compelling reasons for 
choosing AutoCAD. These include 
compatibility with clients, availabil- 
ity of trained operators, and the de- 
sire to use a specific architectural 
program built on top of AutoCAD. 
Another reason, according to Hale, 
is job security. “People move 
around a lot,” she says. “They want 
to be employable, and they know 
Autodesk has the biggest market 
share. Do you say, ‘I know Data- 
CAD?’ when you want to get a job? 
In the US, you say, ‘I know Auto- 
CAD’ or ‘I know MicroStation.’ ” 
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Despite the apparent advan- 
tages, nearly three-quarters of the 
architects using CAD are using 
something other than AutoCAD, 
and those taking “the road less 
traveled” cite a number of reasons 
for bypassing the AutoCAD route. 
One is financial. With a $4000 price 
tag, the software's cost is often pro- 
hibitive (although some of the op- 
tions cost as much as AutoCAD or 
more). Additionally, AutoCAD is re- 
puted to have a long learning curve 
and can be difficult to use; the 
basic package is not geared specifi- 
cally to architectural design; and 
the latest release runs only on the 
PC, leaving Mac devotees no choice 
but to look elsewhere. 

Because architects have a wide 
range of CAD objectives, there is no 
single “best” package. Rather, the 
most effective program is one that 
lets an architect do what he or she 
wants to do. With features ranging 
from bare-bones 
2D drafting to 3D 
modeling with 
photorealistic 
rendering and 
walkthrough ca- 
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From basic 2D 
drafting to high-end 


pabilities, there's 
something out there 
for everyone. While 
some architects need 
only a basic 2D draft- 
ing package to turn 
out construction 
drawings, others, 
who often have titles 
like 
specialist,’ need quite a bit more 
from their CAD software. For ex- 


ample, the texture-mapping, shad- 


«4 . . . 
visualization 


ow-casting, and transparency Ca- 
pabilities available in packages 
such as MicroStation ($3950) from 
Bentley Systems, ArchiCAD ($4995) 
from Graphisoft, and Architrion 
($4500) from BAGH Technologies, 
are of little use to many architects, 
but are exactly what the growing 
number of architectural visualiza- 
tion specialists need. 


At Gensler & Associates (Santa 
Monica, CA), all of the architects 


3D modeling and 
rendering, there’s 
something for 
everyone in 

today’s architectural 
CAD market 


The same plan that 
was used for 
construction 
documents for this 
Boston restaurant was 
used to generate all of 
the interior and 
exterior elevations, 
reports architect Jim 
Mahoney of PDE 
Associates. “In 
ArchiCAD, you are 
creating the 3D views 
as you draw the 2D 
plan, so it’s a great 
time saver,” he says. 
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Architects with 
ADL Associates 
of Woodmere, 
New York, 
created this 
image using 
Architrion from 
BAGH 
Technologies. 


use either MicroStation or form * Z, 
the Mac-based solid modeler from 
auto *des*sys Inc. Many of those 
using MicroStation work only in 
2D, but the goal is to get everyone 
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using 3D CAD eventually. Accord- 
ing to Eric Hanson, the firm's visu- 
alization studio manager, wide- 
spread use of 3D will make his life 
easier. That will allow him to work 
directly from architects’ CAD mod- 
els rather than re-creating their 2D 
drawings, as he often does now. 
Hanson's work is basically a 
subpractice within the firm. He 
takes 3D models from the archi- 
tects or, when only 2D drawings 
are available, creates them himself 
in MicroStation. Then he renders 
the models in MicroStation. When 
more sophisticated effects are 
needed, he exports them to a Sili- 
con Graphics workstation running 
Alias PowerAnimator. His deliver- 
able may be a photorealistic image 
that a client will use for marketing, 
a digital model for a scale and 
massing study, or an animation to 
be shown at a city council review. 
Hanson was recently asked to 
make a presentation of a proposed 
airport. Before he could even begin 


thinking about rendering or anima- 
tion, he had to turn the project's 2D 
drawings into 3D MicroStation 
models. “The earlier 3D is integrat- 
ed into a project, the more cost-ef- 
fective it is,” Hanson says. “It's been 
a tremendous job to re-create this 
project from the ground up.” 


Who Needs “Frills?” 
Clearly, the needs of a visualization 
specialist are somewhat more de- 
manding than those of the typical 
architect when it comes to CAD 
software. Many architects may 
think, “We'll never need high-end 
functionality,” and look for a pack- 
age without any “frills.” However, 
when an architectural practice 
spends extra money for extra func- 
tionality and has some time to grow 
into it, the results can be rewarding. 
This was the case with PDE As- 
sociates (Boston). Three-dimen- 
sional modeling was not a top pri- 
ority when the firm decided to buy 
Graphisoft’s ArchiCAD. Rather, the 
architects were looking for a pack- 
age specifically tailored to architec- 
ture, unlike “plain vanilla’ Auto- 
CAD, which requires the addition 
of a third-party package for archi- 
tectural flavor. 
“We were hoping to find an ap- 
plication that was architecturally 
oriented right out of the box,” says 
PDE associate Jim Mahoney. “We 
felt that since we're paying a lot of 
money for a CAD package, we 
should get one that works the way 
we work and not the other way 
around.” After significant research, 
they found what they were looking 
for in ArchiCAD. According to Ma- 
honey, the software offers a way of 
creating buildings that is very simi- 
lar to how architects think. For ex- 
ample, a project in ArchiCAD begins 
with a floor plan to which the user 
adds objects such as walls, doors, 
windows, and so on. After the first 
floor plan is developed, any number 
of stories are added by copying se- 


lected items up to the next level. Be- 
cause stories always build on each 
other, misalignment of columns, 
windows, stairs, and other elements 
is almost impossible. 

ArchiCAD is also architect- 
friendly, says Mahoney, because it 
allows the user to work in 2D, a fa- 
miliar design mode, while the pro- 
gram automatically stores a Z value 
for objects such as walls and doors 
and will automatically generate a 
3D view from the 2D plan drawing. 
This feature has made 3D a part of 
life at PDE. “We thought we would 
be using 3D only for presentation 
work,” he says. “But because the 2D 
and 3D capabilities are so integrat- 
ed, at any point in the design 
process we'll spit out a quick 3D 
view to better visualize what we're 
doing. I’d say that people who 
think they won't use 3D will be very 
surprised. When it is this easy, you 
use it all the time.” 

Mahoney describes a recent 
project—the design of a 2500- 
square-foot restaurant—that bene- 
fitted from ArchiCAD’s built-in 3D 


mn: 


A 
iL : 
PALA TUR OSA en $ 


capabilities. When the 
client asked to see how 
traffic would flow 
through the restaurant 
kitchen, Mahoney was 
able to place the appro- 
priate kitchen equip- 
ment (from the firm’s li- 
brary of such objects) 
into the restaurant's 
floor plan and then instantly gener- 
ate a 3D view. From this drawing, 
the client was able to check and 
approve the placement of the 
equipment, barely interrupting the 
design process. 

Even the contractors appreciate 
the firm’s use of 3D, according to 
Mahoney. “We give them a nice set 
of 2D working drawings, but they'll 
also ask for some of the [3D com- 
puter-generated] sketches they saw 
us bring to client meetings,” Ma- 
honey says. “We'll find the 2D draw- 
ings rolled up in the corner and the 
sketches pinned up on the wall.” 

Another reason PDE chose 
ArchiCAD was the firm's desire to 
use Macintosh computers. (Al- 


though ArchiCAD now runs under 
Microsoft Windows on the PC, at 
the time PDE was making its selec- 
tion it ran only on Macs.) “The plat- 
form was a big consideration for 
us,’ says Mahoney. “We were lean- 
ing toward the Macintosh because 
of its plug-and-play reputation. No 
one here had any computer back- 
ground, and we didn’t want to 
spend time learning to use a com- 
puter. When we ruled out Auto- 
CAD, that eliminated the reason to 
use PCs." 

Although AutoCAD Release 13 
does not run on the Mac, earlier 
versions of the software did. Yet, 
the sense that its days on the Mac 
were numbered was prevalent, 


Architect Harlan 
Hambright modeled 
and rendered these 
images, designed 
by architect Larry 
Evans, with formeZ 
from auto dese sys. 
He then composited 
the models with site 
photographs to 
enhance their 
realism. 
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Eric Hanson, a 
visualization 
specialist at Gensler 
& Associates, creates 
3D models and 
animations based on 
architects’ 2D files. 
Both of these images 
were modeled using a 
combination of Alias 
PowerAnimator, 
MicroStation from 
Bentley Systems, and 
formeZ from 
autoedesesys and 
rendered with 
PowerAnimator. 


says David Bruhnke, a partner at 
Herring & Trowbridge Architects 
in Herndon, Virginia. “We started 
looking at CAD when AutoCAD Re- 
lease 12 was just coming out. [The 
Mac version] seemed to be an or- 
phan child that no one cared 
about. All Autodesk’s business 
seemed to be directed to the PC 
world.” Because of this and be- 
cause the company was devoted to 
the Mac platform, the architects 
ruled out AutoCAD and ultimately 
decided on the Mac-based Mini- 
CAD from Diehl Graphsoft. 

At $795, MiniCAD is one of a 
handful of architectural CAD pack- 
ages costing less than $1000 (others 
include Autodesk’s AutoCAD LT at 
$495; CADKEY’s CADKEY software 
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at $795 and Dat- 
aCAD at $149.95; 
and Point Line 
USA's Point Line 
CADD Light at 
$795). For inde- 
pendent archi- 
tects and small 
firms, the avail- 
ability of lower- 
cost options is a 
godsend. 
Although the 
lower-priced 
packages are 
hard-pressed to 
match the func- 
tionality of the more expensive 
ones, less functionality is better 
than none. And while the bells and 
whistles of some of the more ex- 
pensive products are nice, they're 
not always necessary. For example, 
James Logue, owner of CAD-MAN 
Drafting Services Inc. (Pittsburgh), 
often prefers the less-equipped Au- 
toCAD LT to AutoCAD. “I started out 
with AutoCAD in the Release 9 days 
and have been using it ever since,” 
he says. “But as my business grew, I 
needed more than one CAD seat so 
I bought LT. Now, a lot of times I'll 
use LT before I’ll use AutoCAD Re- 
lease 13. AutoCAD seems like it has 
too many ways to do one thing— 
maybe six or seven ways to do the 
same command. LT has maybe two 


or three, which is still plenty.” 

With the exception of AutoCAD 
LT, the packages listed above offer 
the ability to work in three dimen- 
sions. All of them provide the base 
functionality needed to generate ar- 
chitectural drawings. Many of them 
go well beyond that, incorporating 
features such as advanced render- 
ing and the ability to produce walk- 
throughs or fly-bys. Some, such as 
DataCAD and to some extent Mini- 
CAD, were created specifically for 
architectural design and are espe- 
cially strong on the functions archi- 
tects use regularly. 


Low Cost, High Value 
At the lowest end of the price spec- 
trum is CADKEY’s DataCAD, which 
retails for $149.95. Although it’s 
hard to imagine that something 
selling for such a low price could 
be a serious tool for architects, Dat- 
aCAD can produce a complete ar- 
chitectural design, from 2D anno- 
tated drawings to 3D renderings 
and walkthroughs, prompting one 
reviewer to Call it “a gourmet din- 
ner at a Happy-Meal price.” 
William Reinert, president of 
Reinert Design Interiors (Granada 
Hills, CA), uses DataCAD to design 
sets for Hollywood movies. He also 
used the software to rebuild his 
home which was destroyed in the 
January 1994 Los Angeles earth- 


’O many 
ereat things 
have been 


said about 
ro/ENGINEER 


lately . 


“In 1994, Machine Design Magazine, 
based on reader nominations, recognized 
Pro/ENGINEER® as a CAD/CAM leader 
in mechanical design automation for the 
third year in a row. In their comments, 
readers cite the software’s powerful 
capabilities and PTC’s responsiveness 
and customer-oriented service.” 


Paul Dvorak, Senior Editor, CAD/CAM 
- Machine Design Magazine 


“In 1994, Industry Week chose 

Pro/ENGINEER as a “Technology Of 
The Year.’ We looked for innovations 
where vendors dared to wipe the slate 


clean and put user requirements at the 
heart of their strategy. PTC has done 
exactly that with Pro/ENGINEER. It 
commercialized advanced concepts of 
designing with 3D solid models that 
had been on engineering wish lists 
since the early 1980s.” 

John Teresko, Senior Technology Editor 

- Industry Week 


“Parametric Technology is becoming 

the market leader because it has better 
software, adds requested improvements 
more rapidly than its competitors, sells 
aggressively, keeps in step with hardware 
trends, and provides good application 
engineers to help train its customers.” 


L. Stephen Wolfe, Publisher 
- Computer Aided Design Report 
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idy Modeler workstations come standard with: Silicon Graphics® Indy'™ 183MHz R4600™ 64-bit processor, 168 hard disk, _ 


For the easiest 
3D modeling available 
anywhere, follow 
these instructions 
closely. 
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sound cards and display drivers. Skip the file viewers, plot spooling, and antialiasing 


software too. Just switch on an Indy Modeler™ workstation from Silicon Graphics. 


It's instant 3D modeling at your fingertips—from the people who invented solids modeling. You'll 
see that even our low-cost systems are embarassingly faster and easier to run than the most 
lavishly equipped PCs. (And UNIX® works. It always has.) 


Simply put, when it comes to 3D, Indy Modeler is the replacement for the PC. 
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Go farther today. Call now for the new Indy Modeler video and the name of your nearest reseller = 
at 1-800-800-7441, Dept. D440, or find our home page on the World Wide Web at . 

ay 
http://www.sgi.com. 3 
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When they began their 
search for a CAD 
program, the architects 
at Herring & 
Trowbridge ruled out 
AutoCAD because they 
wanted a Mac-based 
package. Ultimately, 
they chose MiniCAD 
from Diehl Graphsoft, 
which they use from 
concept through 
working drawings on 
some projects, 
including initial design 
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quake. DataCAD’s walkthrough capa- 
bility helped him spot design flaws in 
the house plans and resolve them be- 
fore construction started. 

“My house slipped 6 inches on the 
foundation during the earthquake 
and had to be bulldozed,” Reinert ex- 
plains. “I had an architect draw up 
plans for a new house and I entered 
them into DataCAD. After putting in 
all the furniture, I did a walkthrough 
and found that the windows in the liv- 
ing room and dining room looked out 


studies, says partner 
David Bruhnke. 


of balance. So I removed a window on 
the south wall of the living room and 
did another walkthrough, and it looked much better. My house 
is a better structure because of DataCAD.” 

Although the lower prices of some of the less-equipped 
packages are appealing, architects would be well-advised to 
consider their firm’s future needs and long-term costs before 
making a purchase decision. Added features such as enhanced 
3D modeling and rendering, which may not seem important 
right now, could become integral tools later on. Ease of use is 
also a consideration. Even though some of the same tasks 
can be achieved with both the lower-end and more so- 
phisticated packages, doing so might be considerably 
more difficult with the former. Over time, these issues 
can make the huge cost difference seem insignificant, 
says PDE’s Mahoney. “If the interface/feature set in Mini- 
CAD requires you to spend more time executing tasks, the 
added cost for ArchiCAD quickly pays for itself in the increased 
productivity,” he notes. 

Similarly, training and ease of use over the long term are 
what keep many architects from going with AutoCAD. “We 
looked at AutoCAD because that’s what everybody else uses,” 
says Mahoney. “But people we talked to about CAD claimed that 
with AutoCAD it can take three to six months to match hand- 
drawing productivity rates. We're a company of five people, so 
for us, that was not feasible; we couldn't have people off line that 
long.” In contrast, Mahoney spent two weeks learning ArchiCAD 
simply by drawing library parts, after which he drew his first 
“real” plan. “It took about the same amount of time [as a hand- 


CrystalEyes 2 eyewear is available NOW 
from Stereographics Authorized Distributors 
and Resellers at the New Low Price of $595!" 


The new, improved, more comfortable 
eyewear features: folding temples 
that activate on/off, better weight balance 
and an integral silicone rubber nose piece. 
CrystalEyes 2 eyewear is compatible with 
all existing CrystalEyes products. 


With CrystalEyes 2 eyewear, computer or 


video-generated images leap out of the 
screen in true 3D stereo depth. More than 
ever before CrystalEyes 2 eyewear is a 
higher quality, more affordable solution 
to viewing stereo images in molecular 
modeling, computer aided design, mapping, 
medical endoscopy, medical imaging, 


training and entertainment. 


Call for information today! 


« Current CrystalEyes users can add a second pair of eyewear for the new 
low price. New users will require CrystalEyes 2 and emitter - priced at $795 
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OpenGL’ 3D graphics, multiple processors, 


up to] MB cache, up to 1GB\uf 


RAM 


The first high-performance 3D graphics workstation for Windows. 


Weknow You need more than a PC with only enough graphics power to play 


NOU video games. But you don’t want to pay exorbitant prices for 


RISC/UNIX workstations either. Now you can get serious 3D 
graphics capabilities — without the high cost and proprietary architecture — 
with Intergraph’s new TD workstations. These new 3D graphics workstations give 
you richer configurations, better performance, and higher resolutions than even 
those RISC/UNIX platforms offer — but TDs cost thousands less. 


With up to six Intel Pentium ™ processors and advanced graphics subsystems, our 
new workstations let you interactively rotate 3D designs, create realistic anima- 
tions, and walk through architectural designs — all in real time! You can bring 
your 3D designs to life by mapping textures to surfaces, smoothing jagged lines, 
providing realistic shading and lighting, and making objects transparent. And, 
your designs can move at light speed — even at resolutions up to two megapixels 
— because TDs integrate the industry’s first Intel-based OpenGL graphics 


accelerators with up to 34 MB of VRAM and bus widths as wide as 280 bits. To top it 
off, Intergraph offers the widest selection of display monitors with your choice of 
17-, 21-, and 27-inch monitors. 

TD workstations give you great flexibility in how you present your designs by 
supporting advanced multimedia capabilities, such as MIDI and waveform sound 
and high-quality video. And, TDs support Plug-n-Play standards and offer up to 
10 PCI and ISA expansion slots, so you can easily upgrade your system by adding 
extra storage and memory. 


TDs offer everything the professional 3D graphics user needs in one system. That’s 
serious business. That's TD graphics workstations. 


If you need serious, high-performance 3D graphics, give us a call at 800-763-0242 


or 1-205-730-5441. You can also reach us on | NTERGRAPH 


the Internet at http://www.intergraph.com. 
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TD graphics workstations are powered by the following features: one, two, four, or six 100 MHz Pentium 


processors; up to 1 GB of memory; up to 1 MB true zero-wait-state secondary cache per processor; 64-bit 
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drawn plan], plus now I had my 3D 
elevations underway as well as the 
start of the ceiling and equipment 
plans. This would be unheard of in 
AutoCAD.” 

At Herring & Trowbridge, 
learning MiniCAD ‘started out 
slowly, but the learning curve was 
tremendously quick,” — says 
Bruhnke. “We feel it is important 
that everyone, all the partners, use 
the CAD system,” he adds. “With 
more powerful programs, you 
have someone who specializes in 
working the program. The key for 
us is to have everyone using it. This 
took some discipline at first, espe- 
cially when it was taking us four 
hours to do something we could 
have done by hand in two. But 
now, we can't force ourselves to do 
anything by hand.” 

Realizing the weight architects 
give to ease of use and flexibility 
when making a purchase decision, 
vendors are constantly incorporat- 
ing tools that simplify the tasks ar- 
chitects frequently perform. Mini- 
CAD, for example, has a “smart 
cursor” feature that shows the 
exact location of possible snap 
points. Some programs incorpo- 
rate a ‘smart wall’ capability, 
which creates an opening when a 
symbol such as a door is applied to 
the wall, and then fills up the 
opening if the door is removed. 
ArchiCAD has parametric 3D li- 
brary objects so that the various 
parameters of a single item can be 
adjusted independently, saving the 
user from having to create multi- 
ple objects to represent various 
sizes of the same item. DataCAD 
has built-in routines for tasks such 
as placing and sizing windows and 
designing roofs and stairwells. The 
latest release of the software also 
has a new framing utility that auto- 
matically constructs wall and floor 
framing in full 3D. 

The bottom line is that archi- 
tects have a lot of options. There 


are a multitude of desktop-based 
packages available to suit the 
specific needs of almost any ar- 
chitect. Determining the ‘right’ 
program boils down to identify- 
ing your CAD priorities and find- 
ing a software package that can 
handle them. Says Bruhnke of 
Herring & Trowbridge: “We 


But not MacroModel. 


And never break a sweat. 


*Hurry, quantities limited. One CD per caller. In Europe call +44-1344-761111.MacroModel is a trademark of Macromedia, Macromedia and the Macromedia logo are registered trademarks of Macromedia. 


Other registered marks and trademarks are the property of their respective companies. © 1995 Macromedia, Inc. All rights reserved. Image courtesy of L.K.Oon. © 1995, Globalseed. 


Here's the straight poop: |n the wor 
of 3-D modeling, creating this kind of 
complex, organic shape would turn 
most applications into worm-food. 


For MacroModel, organic is not a 
problem. With its spline-based mod- 
eling system, short learning curve, 
Windows and Mac compatibility, and 
15 decimal place accuracy, you can 
create anything from CAD-accurate 
product designs to cutting-edge art. 


haven't picked up a pencilina 
long time. We've gone from con- 
cept through working drawings 
on some projects. Even initial de- 
sign studies are now done with 
the CAD system.” M6] 


Caren D. Potter is a freelance writer 


based in McKinleyville, California. 


If Your 3-D Modeler Can't Do Organic 
Shapes Like This, It's Compost. 


0 if you're ready to make the 
jump from flat 2-D to the wide-open 
world of 3-D, call and ask for our 
MacroModel demo disk. On it, you'll 
see what separates us from the other 
guys. And see 3-D so realistic, it's 
blooming incredible. 

See for yourself, call for our FREE 
Showcase CD. 


FREE SHOWCASE CD-ROM* | 


-800-326-2128 


ASK FOR OPERATOR #1180 
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NEC RISCstation 2200 


It’s no coincidence the NEC 

RISCstation™ 2200 utilizes the 

same architecture Microsoft used in 

the development of Windows NT™ 

After all, its very purpose 

is to get more out of NT. MICROSOFT: 
WINDOWS NT. 


Which means you no longer have to 
choose between the performance of a 
UNIX® workstation and the afford- 
ability of a PC. The RISCstation 
2200 delivers both: up to four times 
the performance of Pentium™ 
processor systems in 

CAD/CAM _ applica- 

tions, at nearly half the eae of 
UNIX. workstations. Call 1-800- 
709-3434 for more information. 
Because if you've decided on 
eR rage wee aan ae 
way to get the most out of it. 


The NEC RISCstation 2200. 


RISCstation and See, Hear and Feel the Difference are trade- 
marks of NEC Technologies, Inc. Pentium is a trademark of 
Intel corp. All other trademarks and registered trademarks are 
the property of their respective owners. Pro/ENGINEER® 
image courtesy of Parametric Technology Corporation. 
For information via FastFacts™ call 1-800-366-0476 and 
request doc. # 74720000. © 1995 NEC Technologies, Ine. 


SEE. HEAR 
AND FEEL THE 


DIFFERENCE. 


BY BARBARA ROBERTSON 


alk about one tough project. 


Take a feature film, Casper, 
and put four 3D computer 
graphics characters in starring 
roles. Hire a director, Brad Sil- 
berling, who will be directing 
his first feature-length movie. 
Give the animation work to In- 
dustrial Light & Magic, which has 
won Academy Awards for its 3D 
computer graphics visual effects. 


Casper, the first 
3D movie star, 

and his three 
animated, ghostly 
uncles move ILM’s 


Bring in 20 or so 
traditional anima- 
tors from around 
the world to work at 
ILM, then ask many 
of them to use com- 
puter animation for 
the first time to cre- 
ate characters with 


CG department into a facial animation 

and lip sync in 
brave, new World Of oioseup shots. 
character animation Make the four 


stars—Casper and 
his trio of naughty uncles—trans- 
parent, give them an intricately 
lighted environment, and put them 
in scenes alongside live actors. 
Then top this off with a need to 
produce more than 30 minutes of 
CG animation—far more than in 
any film before. Among the first to 
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jump headlong into the project at 
ILM were Stefan Fangmeier and 
Eric Armstrong. 

“It was hard for some people at 
ILM to get into the character,” says 
Fangmeier, who, along with Dennis 
Murin, was co-visual effects super- 
visor for Casper. “They thought 
we'd just be re-doing the old car- 
toon, and they'd be going from 
Jurassic Park, the coolest thing, to 
Casper, this little thing with a bulb 
head. I realized it would be a very 
difficult challenge,” he adds. 

“These are not effects, and this 
is not a cartoon environment,” says 
Armstrong, animation director at 
ILM for Casper. “Casper had to be 
just another person in the story, 
acting with live people.” 

Given all this, to call the 18- 
month-long project a real learning 
experience for the team, which at 


times grew to 85 people, would be 


an understatement. “It was stress- 
ful,” says Armstrong. “It was a lot of 
very, very hard work.” 

Indeed it was, with each part of 
the process—modeling, animation, 
rendering—having its own unique 
set of challenges. 

Take the modeling of Casper 
himself. “His uncles could look 
scary,’ says Kyle Odermatt, charac- 
ter model supervisor on Casper. 
“[But] it was important to make 
Casper look cute.” 

And it was entirely up to them. 
Unlike most projects at ILM, they had 
no props to work from or miniatures 
to match. 

“After Jurassic Park, Steven 
Spielberg [executive producer of 
Barbara Robertson is West Coast 
senior editor of CGW. 


4 It’s often hard to tell 
from a still image 
whether or not a 
character is animated. 
Not so with this image of 
the lively and expressive 
ghostly trio which are 
Clearly up to no good, and 
proud of it. Notice in 
particular the realistic 
props—the trophy, 
medallion, cigar, wreath. 
These, too, are 3D 
models. 
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WV Making Casper cute, 
not scary; solid, yet with 
just the right amount of 


ghostly transparency; and a 
character, not a special 
effect, became enormously 
difficult tasks. 
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there's a look you can get with 

computer graphics that you can't 

get with [cel] animation. In particu- 

lar, transparency,” says Armstrong. 

The ghosts’ transparency tilted the 

project toward characters with CG 

rather than effects created with 

rubber ghosts and puppets. 

“Nobody else did any effects 
work,” Fangmeier says. “Tt left it wide 
open for us.” This had its disadvan- 
tages as well. “It took a long time to 
get Casper cute,” says Fangmeier. 
“We'd make slight changes trying 
to get something everyone would 
like. It was hard.” 

Using the shape from the comic 
book and maquettes from Amblin, 
they eventually created a character 
with a big head and egg-shaped 
eyes. But that was only the begin- 
ning. Compounding the modeling 
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The three 
ghostly 
pranksters in an 
intricately 
lighted 
environment. 
Notice how light 
reflected from 
the fireplace, 
chandelier, etc.., 
helps define the 
seethrough and 
remarkably 
smooth shapes 
of Fatso, Stretch, 
and Stinkie. 


problem were two ghostly attrib- 
utes: Casper and his uncles have a 
greater range of movement than 
humans, and they can change into 
other things; their ectoplasm isn’t 
locked into any one form. So four 
models weren't enough for the 
four characters. 

“It was a real learning process 
for us,” says Odermatt. “We found 
we needed a lot of special models 
for different scenes.” Making a 
ghost's arms stretch in an exagger- 
ated way, for example, required a 
new model. And entirely different 
models were needed to accommo- 
date Casper’s changes into objects 
such as a balloon and a shirt. “With 
drawings, you can do anything— 
stretch an arm, explode into a mil- 
lion pieces,” says Armstrong. “To do 
some of the same things digitally [in 
3D] is extremely difficult because 
you re dealing with digital actors 
with volume and substance.” 

Often, modelers make clay or 
plastic sculptures before creating 
CG models. In this case, it didn’t al- 
ways help. “One thing we learned 
half way through is that because the 
ghosts are transparent, clay or plas- 
tic models had limited use,” says 
Odermatt. “Once we made a CG 
version, they looked quite different.” 

Plaster models did, however, 
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provide a starting point for facial 
animation of Casper and his un- 
cles. One neutral face was created 
for each character, scanned at Cy- 
berware, then used as a template 
to build additional models in Alias 
of facial expressions that matched 
selected phonemes and emotions 
such as a smile or frown. 

The animation took place large- 
ly within Microsoft's Softimage 3D, 
supplemented with special-pur- 
pose tools created at ILM, and mo- 
tion capture. Motion capture 
helped with facial animation in 
about half the scenes with dialog. 
“The problem [with mocap] is that 
the characters were not entirely 
human,” says Odermatt. “Getting a 
full range of expression was diffi- 
cult.” So they combined motion 
capture for lip sync with layers of 
accents and expressions created 
with sculpted shapes by animators. 

“We made a decision that to cre- 
ate believable characters, we need- 
ed to get traditional animators,” says 
Armstrong, “because they knew 
how to act through the medium.” 

For the ghosts’ performances, 
the animators worked from animat- 
ics (storyboards) and instructions 
from director Silberling who spent 
two days a week at ILM during the 
course of the production. 


“The wonderful thing about 
CG,” Fangmeier says, “is that you 


can finetune a performance forev- 
er. You can keep everything you 
like, but change only one little 
movement. This is something you 
can't do with an actor.” 

But that flexibility can also cre- 
ate problems. Some of the anima- 
tors had as much as 10 or 15 years 
of experience, and had worked at 
the director level on animated 
films. “They'd see this young guy 
directing them who'd never done 
an animation, saying ‘I want this 
blink five frames later,’ ” says Fang- 
meier. “It was a struggle, but I think 
it worked out well. 

“[Because Silberling] had never 
directed animation before,” he 
adds, “he treated the characters 
like actors. That's probably why it 
was very painful for us. It was hard 
having to do take after take after 
take. But everybody improved. The 
number of takes went down.” 

To help simplify the process, 
the animators were asked to work 
only on the performance, not the 
tasks a more technical animator 
might do, such as lighting. In addi- 
tion, the ILM team provided sever- 
al specialized programs. 

To animate Uncle Fatso, ILM 
programmers invented Jiggle, a 
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procedural animation program. 
With Jiggle, animators can define 
areas of blubber and set a frequen- 
cy of jiggle for that area. 

To help the ghosts interact with 
live actors, the team developed, in 
mannequin (wireframe) form, rep- 
resentations of the live actors in a 
CG set so animators would have a 
clear idea where to put, for exam- 
ple, a pat on the head or a ghostly 
arm wrapped around a human 
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shoulder. 

To ease the 
interaction of 
ghosts with real- 
world props, 
the team creat- 
ed 3D versions 
of nearly every 
prop a ghost 
holds (or wears) 
in the film rather than ask anima- 
tors to pretend a prop exists. In one 
scene, they used Wavefront’s Dyna- 
mation program to animate a su- 
perman-type cape that Casper 
wears. “The technical directors and 
3D painters do such an excellent 
job, they can make anything 3D,” 
says Odermatt. Anything up to and 
including the granddaddy of all 
props: the house Casper lives in, 
which is used in some scenes. 


THE WINSTED CORPORATION 
10901 Hampshire Avenue So. ¢ Minneapolis, MN 55438 


FAX: 612-944-1546 


Preferred by Professionals Worldwide 


CIRCLE 19 ON INFORMATION CARD 


EA COMPUTER GRAPHICS WORLD EUIEREE 


& Fatso (in the shower) and Dr. Harvey (actor Bill Pullman) 
discover each other. Notice in particular the intricate lighting and 
rendering of Fatso’s translucent body and the shower curtain, 
Fatso’s facial expression, and the “real” prop, the bar of soap. 


The final and 


equally as difficult as the perfor- 


challenge, 


mance and facial animation, was 
the rendering. Once an animator 
has finished the body positions, 
lip sync, and facial expression, 
the character moves on to Ren- 
derMan for costume and make- 
up. Here, the challenge was to 
make the ghosts transparent, yet 
have eyes that look almost 
human, and to make the ghosts 
glow with internal illumination, 
yet reflect the background. ‘It 
was a Challenge to create ghostly 
faces that still have emotions and 
expressions,’ says Fangmeier. 
Properly matching the four 
ghosts with live-action back- 
grounds was also hard. ‘It 
changed the whole way we do 
lighting,” says Fangmeier. “Every 
lighting situation was unique be- 
cause every background was 
different. We couldn't do it 
numerically. We had to just use 
our instinct.” 

Will all this work be worth it? 
Will people like Casper? 

“When people hear about 
Casper, they think of the inane 
TV show from their childhood,” 
says Odermatt. “But once they 
see the concept onscreen, their 
opinions change.” 

Armstrong believes the new 
Casper, a character who's spunkier 
than the wimpy ghost from our 
childhood, will make a successful 
transition into the '90s—and he's 
sure people will like the uncles. 

Says Fangmeier: “I think the 
film will play really well and people 
will be surprised by the level of an- 
imation.” 

And as for its impact on ILM? 
For one thing, they now have a 
team of character animators. For 
another: “It’s nice to work on a 
film that’s almost entirely nonvio- 
lent for a change.” says Fangmeier. 
“[And Casper] gets us ready for a 
lot of other things.” M6] 
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BY ARIELLE EMMETT 


f you're in business and really 
care about color printing for 
presentations and reports, 
the good news is that, by 
1999, business graphics will 
be resplendent with afford- 
able colors. The bad news— 
at least for those who favor 
crisp and durable laser 
printing—is that color laser tech- 
nology may all but drop out of the 
race. That's because color inkjet is 
soaring in popularity and perfor- 


Hewlett-Packard’s Color LaserJet printer 


mance. Almost 3 million color 
inkjet printers now exist; the tech- 
nology, some experts say, is becom- 
ing just too reliable, fast, and cheap 
for color laser printing to emulate 
and surpass. 

Bill Flynn, associate director for 
the color imaging product service 
at BIS Strategic Decisions (Norwell, 
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MA), makes a dramatic prediction. 
“Basically, inkjet wins, color laser 
loses,” he intones. Flynn suggests 
that all his money (and presumably 
ours) ought to be on inkjet. Since 
he breathes, tastes, smells, and 
even hears color—he is just now 
putting the final ink on a BIS report 
about the future of color print- 
ing—Flynn is writing a kind of sta- 
tistical epitaph for color laser print- 
ers in advance of their demise. 

For the near future, he says, 
“you could make a case for inkjet, 
period. Although there are a lot of 
footnotes to that [assertion]—I 
should warn you about a certain 
amount of artifice in the num- 
bers—the basic thrust is [that color 
inkjet] is probably what you can ex- 
pect to see happen until a new set 
of parameters and contingencies 
and unknowns comes about.” 

Here’s the word from Flynn's 
grab bag of predictions: 


® By 1999, the monochrome 
printing market will be in a state of 
near collapse. Monochrome laser 
printers, roughly 2.83 million of 
them today, will shrink down to 1.5 
million units. Monochrome inkjet 
printers, 2.68 million units today, 
will collapse to 250,000 units. 

® Color inkjet printers will rise 
to 9.6 million units, up from 2.9 
million units today. Color laser 
printers will hit about 225,000 
units, mostly in higher-end net- 


In ado or “dye” race, 
inkjet printing will vie 
with color laser for 
tomorrow's 
mainstream business 
graphics market 


work and large, corporate, high- 
volume business graphics settings. 
That's up from 7000 color laser 
units today. 

® Price/performance wars will 
continue unabated, with color 
inkjet becoming dirt cheap. By 
1999, “we'll be looking at $149 color 
inkjet printers for desktop use,” 


says Flynn. 


In a general sense, many indus- 
try mavens and marketing man- 
agers agree with Flynn. Although 
Tom Peekema, a product market- 
ing manager at Tektronix’s Color 
Printing & Imaging Division, cau- 
tions that ‘it’s too early to tell 
whether color laser or inkjet will 
dominate,” he recognizes that 
color laser printing hasn't solved 
the most complex issues. “The 
main issues are cost and price/per- 
formance,” he says. “Color laser 
printing has been significantly 
more expensive than other op- 
tions; and there are also complexi- 
ty and ease-of-use issues, reliability 
Freelance writer Arielle Emmett is 
based in Wallingford, Pennsylvania. 


issues; for the most part, color 
lasers have been service-intensive.” 

For example, producing a full- 
color laser image requires “four 
times the number of things you 
have to deal with in mono- 
chrome, and it’s not feasible to 
integrate it all in a single cartridge,” 
Peekema explains. Producing a 
full-color image requires four sep- 
arate printing mechanisms—one 
each for the so-called “subtractive 
primary colors’ of cyan, magenta, 
yellow, and black. The process for 
color laser also demands a pho- 
toreceptive drum or belt, a laser 
beam that exposes areas not to be 
printed, a dry toner applied to 
areas that are printed, and an elec- 
trostatic transfer of the image from 
the belt or drum to paper. In addi- 
tion, color must be fused to paper 
involving heat, pressure, or both. 

In essence, “typical color laser 
printers have at least 11 parts that 
users have to replace as needed,” 
Peekema explains; these generally 
include four toner cartridges, four 
developer cartridges, the belts, and 
other parts. However, Tektronix has 
integrated a number of compo- 
nents together in its new higher- 
end desktop color laser printer, the 
Phaser 540, which includes a new 
monocomponent toner cartridge 
combining the magnetic particles 
and the application of a toner into a 
single unit. This simplified design 
makes the printer more reliable 
and easier to maintain than others, 
Peekema argues. 

Printing 3!/2 pages per minute in 
color and up to 14 pages per minute 
in black and white, the Phaser 540 is 
among the fastest color laser offer- 
ings on the market. Nonetheless, at a 
retail price of $8995, the printer still 
cannot compare in price/perfor- 
mance to the Phaser 340, a Tektron- 
ix solid inkjet printer which Peeke- 
ma characterizes as a ‘real 
milestone. ... The most reliable, best 
price/performance on the market 


today still is the inkjet or solid 
inkjet,” he says. “For example, 
the Phaser 340 is a four-page- 
per-minute solid-ink printer 
which uses ink in a wax- 
based form that is melted and 
jetted onto a drum. It prints 
in bright colors on a broad 
range of media [including or- 
dinary paper], has a simpli- 
fied design, and is easy to 
use.” At $4995, the solid inkjet pre- 
sents a much cheaper alternative 
than laser—about 10 cents per page 
for color, as opposed to 30 cents or 
more (although the image it’s capa- 
ble of producing isn’t quite as sharp 
or durable as that produced by a 
laser printer). Peekema believes 
price/performance in laser printers 
will improve drastically as they are 
adopted by the Fortune 500. Until 
then, there's no question that the 
inkjet is still the best bargain. 


Breakthrough Applications? 
Today, Tektronix competes with 
Hewlett-Packard, Xerox, and OMS 
to grab what is admittedly a tiny 
market for color laser printers. All 
competitors are positioning color 
laser for its lightning-fast qualities, 
the sharpness of its image, and— 
with new advances in continuous- 
tone output—an image quality and 
richness of color that approaches 
the photorealistic capability of dye 
sublimation (a technique that rep- 
resents a cross between thermal 
wax transfer and photographic 
processing), the technique often 
used for highest-end graphic arts 
and professional publishing. 
Vendors are quick to point out 
that color laser is meant to fit 
somewhere in between this ethere- 
al prepress realm and ordinary 
desktop publishing. For example, 
“We're targeting the mainstream 
business users,” explains Cort 
Elgar, Hewlett-Packard’s Color 
LaserJet product manager for 
North America. “We've focused this 


product on the business user and 
business documents,” he contin- 
ues. “[We are not aiming] to fulfill 
with color laser the highest-end 
imaging applications, such as 
photo imaging; other technologies 
are optimized for those needs, and 
typically they are much more ex- 
pensive than mainstream business 
users want or need.” 

In essence, the HP Color Laser- 
Jet is designed for high-volume 
presentation graphics where dura- 
bility, speed, and cost per page are 
real issues. “Color inkjet has an ex- 
cellent price point and is suitable 
for individuals who want color in 
smaller workgroups. But color 
laser has speed capabilities, paper 
handling, and a duty cycle, where 
you re not going to intervene in the 
product that often,” Elgar says. At a 
retail price of $6000 “on the street,” 
the HP C3100 Color LaserJet is 
more of a bargain than users may 
realize. “The Color LaserJet offers 
an automatic color rendering tech- 
nology,” Elgar says. “It takes a look 
at what the user is creating, such 
as text and a pie chart, and then 
automatically analyzes those ele- 
ments and sends information to 
the printer to render it in the most 
effective way. It’s like an auto focus 
on a camera.” 

Beyond the “mainstream busi- 
ness” approach, each vendor takes 
a slightly different marketing tact. 
For example, OMS, definitely the 
low-end upstart, now offers a color 
laser printer, the magicolor LX, for 
an astonishing $4999. Designed to 
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Tektronix’s Phaser 540 color laser printer 


Xerox’s 4900 Color Laser Printer 


support network printing for busi- 
ness and even home office use, the 
unit can double as a color laser 
copier (with add-on components 
available this summer), provides 
up to 600x600dpi, and prints at 12 
pages per minute (ppm) in black 
and white and 3- to 6ppm in color. 
The printer also offers extensive 
network connectivity and is soft- 
ware-upgradeable. 

According to Richard Bowles, 


executive director 
of product market- 
ing for OMS, net- 
work printing will 
boost the use of 
color laser technol- 
ogy. “Once you get 
into any _ perfor- 
mance class at all, 
laser becomes the 
dominant printing 
technology, espe- 
cially for networks; 
and we expect the 
same thing to happen on the color 
side,” he says. “The network laser 
printer is better-suited to shared 
usage. Besides, the inkjet has short- 
falls. For example, if the inkjet print- 
er runs out of ink, there are no sen- 
sors that report the information 
through a network, and the printer 
[inkless or not] will go on its way 
printing. As a network user, you 
won't know what is happening.” 
Inkjets typically are also too 


Limited by the 2D world? 


slow for high-volume network 
printing needs, Bowles contends. 
“Most do both color and mono- 
chrome at a maximum of three to 
four pages per minute; with color 
laser, you can get 12 pages or more 
per minute for monochrome, 
three to six pages for color. That 
works out to approximately 25 
cents per page for color. Another 
distinct advantage is the durability 
of the laser image; it won't smear, 
and it’s water-fast. Besides, most 
inkjets typically need coated paper 
for maximum quality.” 

Considered the “granddaddy” of 
color laser printing, OMS has been 
shipping color laser products 
“longer than anyone else,” Bowles 
says. Prices are dropping sharply 
as well; the first OMS color laser 
printer, the ColorScript Laser 1000, 
announced in 1993, originally sold 
for more than $9000. “We're going 
after lower price and ease of use,” 
Bowles continues. “The next gener- 


Are you frustrated by the lack of 
functionality inherent in your 2D CAD 
system, but thought you couldn’ afford the 
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tolerance and interference checking? But, 
have you been frustrated with the amount of 
computer power required by most 3D 
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ing product specifically for mechanical 
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and automatically. And, you can now put 
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cost investment that’s a lot less than you 
might think! 


Pro/ENGINEER is a registered trademark and Pro/JR. and the PTC logo 
are trademarks of Parametric Technology Corporation. SPARCstation is a 
trademark of Sun Microsystems Computer Corporation. 


ation of color laser cartridges will 
be simpler and much more user- 
friendly to replace. Really, we're 
aiming for an end-user-maintain- 
able product.” 

If color is considered an attrac- 
tive option for business presenta- 
tion today, it may, indeed, become a 
necessity as laser printing becomes 
more affordable to high-volume 
corporate users. Asserts Bruce 
Ganger, manager of — ad- 
vanced product sales for Xerox Pro- 
duction Systems Division, which 
produces a whole line of color laser 
printers, “Color laser printing 
is a way of demonstrating and high- 
lighting key messages in a docu- 
ment.” Rather than printing 
consistently in full color or mono- 
chrome, so-called “highlight color 
laser printing systems’ (Xerox has a 
whole line of these) offer selective 
access to colors used as “signposts’ 
or “markers” to important business 
conclusions, he says. Moreover, 


these printers offer pro- 
duction print-quality 
speeds. For example, a 
Xerox highlight color print- 
er can print at speeds of 50- 
or 92ppm (the speed is the 
same for highlight color or 
monochrome or a combi- 
nation of both). By contrast, 
a full-color laser printer 
may print only 12- to 
14ppm for monochrome 
and 3ppm for full color. 
“Highlight color laser gives 
customers the opportunity to point 
out certain fields [say, in a spread- 
sheet or database] and to get toa 
point quickly,” Ganger says. “Be- 
sides, the images are durable and 
ideal for production-mode work, 
where you have a requirement for a 
lot of documents and graphical in- 
formation.” 

Xerox has taken an enterprise- 
wide view of color laser printing, 
Ganger adds, offering its signature 


Stepping into the 3D world 
is easier than you think. 


Oulpacing our competition. Helping you to outpace yours. 


QMS’ magicolor LX color laser printer 


desktop product, the Xerox Color 
Laser Printer, at under $10,000, 
plus numerous others designed for 
engineering, traditional production 
printing, and high-end network 
printing and publishing. The desk- 
top product has a patented “quad 
dot” technology that prints up to 
1200x300dpi, a much finer resolu- 
tion than ordinary printers in the 
$10,000 range, Xerox claims. 

‘An enterprise view is one of the 


Pro/JR.™ is the robust, easy-to-use, entry- 
level version of Pro/ENGINEER’, the fastest- 
growing mechanical design automation product 
available today. At just $8,000, Pro/JR. provides 
unmatched performance at a price that every 
engineer can afford. 

Pro/JR. gives you the highest degree of design 
accuracy by ensuring the integrity of your 
deliverables, such as accurate drawings, mass 
properties, and bills of materials to name a few. 

Now, combine these capabilities with the 
speed and power of a Sun SPARCstation™ 5 or 


SPARCstation 20 workstation designed to handle 
the serious applications you're ready to move up to, 
and you've got the most spectacular price/perfor- 
mance/value package available for true mechanical 
design. But only for a limited time! Call today for 
information on Pro/JR. and Sun Microsystems 
workstations, or attend one of our free seminars. 


Call (617) 398-5555 or fax (617) 398-5615. 
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things that distinguishes Xerox in 
the marketplace,” he says. “Whatev- 
er the customer's printing environ- 
ment is, whether desktop or work- 
group, departmental or LAN; or 
whether it's in a traditional printing 
and publishing department, we 
have a color solution enabled for 
that environment.” This means that 
Xerox offers enough breadth of 
product to enable customers to mi- 
grate easily between technologies 
as needs and requirements change. 

Interestingly, BIS’ Bill Flynn says 
that all four competitors are play- 
ing in a 
more or 
less level 
playing 
field. “Any 
ome: sof 
these [color 
laser] pro- 
ducts can 


be meas- 


ured in such a way as to look better 
than the other three. I've looked at 
an awful lot of lab tests, and each of 
them has something going for it 
that the others do not,” he says. 
“Not to denigrate the products; 
they all work quite well. 

“But the problem,” Flynn con- 
tinues, “is that people want color 
laser printers to function flawlessly 
like monochrome laser printers, 
and it’s not happening yet. Besides, 
in the corporate printing world, 
people don't really need color [and 
if they do, they have it in the form 
of inkjet or color thermal transfer 
printers]. There's no perception 
that people would benefit from the 
complexities of color; they’re 
printing in color, but in very limit- 
ed quantities, and that’s a damper 
on the market—there's no incen- 
tive to spend three to seven times 
as much to print in color as black 
and white.” 


From head to toe, 
we cover all the motions. 


Even more important, though, 
color inkjet printing is forcing the 
issue of affordability and quality. 
“Though lots of people are spend- 
ing a ton of money on laser, even 
more are going faster after inkjet,” 
Flynn claims. “These people have 
low volume and low threshold re- 
quirements. They don't require 
perfect color or color matching 
and they don’t have 1000 people to 
serve, so there's an incredible 
amount of latitude there,” he says. 
Beyond that, small- to medium- 
size businesses are having a hard 
time deciding how to fit expensive 
color laser printers into the whole 
‘topography’ of existing printing. 
“If you find that people already 
have five inkjets or color thermal 
transfer devices to do overheads, 
there's no perception of a compet- 
ing need to switch to color laser,” 
he says. “Thus far,” he claims, “it’s a 
nice tool with nothing to fix.” Us 


or tracking human motions in character 

animation, biomedics, and virtual reality, 

Flock of Birds™ is the six degrees-of- 
freedom measurement product for you. Let the Flock's 
features simplify your job- fast, simultaneous tracking 
of up to 29 points, fastest dynamic performance for 
tracking multiple points, no body blocking, proven 
long-range performance, and free interface software. 


Flock of Birds, is used extensively by industry 
leaders— including PDI, R/Greenberg Associates and 
Colossal Pictures —for bringing human motions to 
their computer-animated characters. Motion-capture 
software now available from Alias, Autodesk (3D 
Studio), Softimage, and Wavefront. Call for details 
about our no-cost evaluation program. 


Ascension 


Technology Corporation 


P.O. Box 527, Burlington, VT 05402 * TEL (802) 860-6440 FAX (802) 860-6439 
INTERNET ascension @world.std.com 
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Draw from your 
creativi 


MICROGRAFX’ 


“**** Micrografx is a 
worldwide provider of 
creativity software. 


Picture Publisher® 5.0 is . 
the fastest, easiest, most“. 
powerful image editor i 
for Windows. : 


Micrografx™ Designer 4. | 
T.E. is the complete design 
and communication tool 


Designer Power Pack , nes 
° for precision illustrations. 


products have earned 
scores of awards for *. 
excellence world wide. 


..» The Designer Power Pack 
was used to design its 
own packaging. 


Kai’s Power Tools® |.0 --++++- oe 
adds 33 special 


effects filters. Its CD-ROM is packed 


with over 645 megabytes 
of programs, clip art, 
fonts, effects and more.* 


Micrografx' new Designer Power Pack® gives you the best —_ and superior masking. And Kai's Power Tools 1.0, the ultimate 
of everything for a next-to-nothing price. That's because it’s effects package for image editors, gives you Texture Designer, 
three powerful graphics programs in one package. Designer © Gradient Explorer, and more. At this price, there's no better 
4.| features 29 drawing tools, micron-level precision illustra- time to break into the world of complete creativity, without 
tion and 32,000+ layers. The award-winning Picture Publisher breaking the bank. Call the resellers below to order or 

5.0 gives you the power of Infinite Undo™, Object Layers™ = Micrografx at |-800-937-6732 for more information. 


MICROGRAFX 


eed Micra ROS? CURE 
- | oe. 367-7080 _ SoorCTREM 
ee en Source Code DP0595 1-800-824-3323 


*Designer Power Pack is available on CD ROM only. **U.S. SRP ($219.95 Canadian) for users of any Micrografx product or any version of the following competitive products: CorelDRAW, Photoshop, Photostyler, 
Illustrator, Freehand, Canvas, AutoCAD, Visio, Fractal Painter, PhotoFinish, or other competitive software. Copyright 1995© Micrografx, Inc. All rights reserved. All trademarks are owned by their respective companies. 
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THE WINNERS’ GIRCLE 


R ecognizing the art of business 
is the mission of the annual 
Golden Mouse Awards 
competition sponsored by 
Intergraph and the Intergraph 
Graphics Users Group. To be 
eligible for an award, all 
submissions must be examples of 
application art—that is, art 
produced in the normal course of 
business—and must have been 
generated via Intergraph hardware 
and/or software. 

The following pages highlight 
some of the winners from this 
year’s contest. Gc] 


Title: Three Dewars 
Award/Category: 1st Place/Utilities 

Creator: Trilby Wallace, McDonnell Douglas Space & Defense Systems 
Hardware: Intergraph 6880 workstation 

Software: MicroStation v.5.00.61, ModelView v.3.1.0 


Title: The Next House 
Award/Category: 1st Place/Architecture- 
Exterior 


Creator: Hiroshi Muraoka, Takenaka Corp. 
Hardware: Intergraph 6780 workstation 
Software: MicroStation v.32/4.0.4, 
ModelView v. 3.1.0, DP/Studio v.03 
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Title: Node & Struts 
Award/Category: Best of Show 

Creator: David Maloney, Super Sky Products Inc. 

Hardware: Intergraph 6780 workstation 

Software: EMS PowerPak v.3.00.00.33, ModelView v.3.02.00.01 


Title: Capt. Ryman’s Home 

Award/Category: 2nd Place/Architecture-Exterior 

Creator: Patrick McMillan, Barge, Waggoner, Sumner, & Cannon 
Hardware: Intergraph TD3 workstation 

Software: MicroStation, ModelView 
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Title: Neon, Glass, and Reflection 

Award/Category: 1st Place/Architecture-Interior 
Creator: Ulrich Kopka, Architektur Computer Consulting 
Hardware: ‘486/66 PC, HP DesignJet 650C 

Software: MicroStation 4.03, ModelView 3.0 
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Title: Tiny Screws 

Award/Category: 3rd Place/Mechanical 
Creator: Wayne Hymen, Linvatec Corp. 
Hardware: Intergraph 6240 workstation 
Software: I/EMS 3.0, ModelView 3.2 


Title: Refractions 
Award/Category: 1st Place/Graphic Arts and Publishing 
Creator: Charles J. Homuth, Rust Environment & Infrastructure 
Hardware: Intergraph 6280 workstation 

Software: MicroStation, ModelView 


Title: Eclectic Color 


Award/Category: 3rd Place/Graphic Arts and Publishing 
Creator: Stephen Thompson, Rust Engineering 
Hardware: Intergraph 6280 workstation 


Software: MicroStation 5.0, ModelView COMPUTER GRAPHICS WORLD Ef 


Vince DiPaola takes a few 
million pages to explain why he 
likes our servers so much. 


These days, Gamma One turns around 
more separation jobs than just about any 130- 
person pre-press shop in the country. They 
do it with talented people, high standards and 
one very impressive kind of hardware: the new 
Workgroup Servers from Apple. 

Recently, Vince DiPaola, V.P Technology at 
Gamma One, bought nine Workgroup Servers. 
He then added two critical pieces of software: 
Adobe” Color Central, which lets users work with 
files in a low-resolution format—saving signif- 
icant processing time when designing layouts, 
printing and sending files. And Canto Cumulus 
PowerPro software, which catalogues thousands 
of images, for quick, easy retrieval. 

And because they’re Apple” servers, says 
Vince, “We don’t need a certified engineer on 
hand to maintain them. Our people do all the 
upgrades themselves around here.” 

Of course, our Workgroup Servers can help 
your business discover a whole new power, too. 
The power to be more productive. The power to 


be more effective. The power to be your best’ 


“The volume of work that moves 


through here is mind-bending. 


A new RISC-based Workgroup . 
: Server from Apple with AppleShare jaa 
Oe , , 4.1 runs about twice as fast as a 
Cas With SO much POINY On, Our Macintosh Quadra’ with AppleShare 4.02. 

— iat With this kind of speed, think of how much time 
Das you'll save exchanging files over your network. 


people can't afford to waste time 
hunting fora photo on a SyQuest 


cartridge or waiting 25 minutes 


Adobe Color Central converts high-res images into low-res 

“sample files’ So your people can crop, rotate, scale—and 

print—images in just seconds. Because the server does the 
bulk of the processing, your workstations don't have to. 


for a screen to clear. And there's 


never any excuse for a job being 


late. Or wrong. The truth is, with 


Canto Cumulus stores and catalogues virtually thousands of 


this much work ; life without images. So now your people can retrieve them quickly and 


easily—instead of having to spend their valuable time hunting 
through SyQuest cartridges, CDs and hard disks. 


servers justisn'tan option. These 


Workgroup Servers have been a 


For detailed information on how Workgroup 


major help in keeping us Orga- Servers can transform your business, call 
Vince DiPaola 1-800-538-9696 (ask for ext. 930) to receive our free 
VP Technology, Gamma rs I Workgroup Servers in Publishing information kit. 


North Haven, Connecticut. 


Gamma One is a nized, efficient and sane. Well, 


coler-separation house 
wnose'clients include 
Hanover Direct, Lord and 
Taylor, Clifford and Wills, 
Bloomingdale’s and many, 


many, many, many more organized and efficient, anyway.” 


©1995 Apple Computer, Inc. All rights reserved. Apple, the Apple logo, AppleShare, Macintosh 
Quadra and ‘The power to be your best” are registered trademarks of Apple Computer, Inc. Adobe 
is a trademark of Adobe Systems Incorporated or its subsidiaries and may be registered in 
certain jurisdictions. All Apple products are designed to be accessible to individuals with 


-Vince DiP aola disability. To learn more (US. only), call 800-776-2333 or TDD 800-833-6223. 


USERFOCUS 


UYTAEUEUTYGRELUHATagaeeeateauvennneatanensurVONTR OUTER 


From facilities management to security planning, preparations for the 1996 Summer Olympics get a 


boost from computer graphics 


f planning and organization were Olympic 

events, the Atlanta Committee for the 
Olympic Games (ACOG) would be a gold-medal 
contender. The organization is in the midst of 
laying the administrative and physical ground- 
work for the 
1996 Sum- 
mer Olympics, which, considering the numbers 
behind the event—17/ days, more than 30 
Sports, 561 sports events, 11,000 athletes, and 
2 million spectators—presents a formidable 
challenge, to say the least. Central to the suc- 
cess of the organization's efforts is the work of 
a core group of architects and engineers in 
ACOG’s CAD Systems/Physical Planning divi- 
sion. The division is in charge of overseeing and 
coordinating ACOG’s enterprise-wide CAD ef- 
forts, ranging from physical planning to auto- 
mated mapping to 3D visualization. 

According to Curtis Palmer, manager of the 
division, the group is primarily responsible for 
generating CAD drawings and GIS data to sup- 
port the efforts of ACOG’s various planning de- 
partments and for managing the enterprise-wide 
flow of CAD data. Because the project is spon- 
sored by both IBM and Xerox, the various appli- 
cations are being developed using these compa- 
nies’ products, including IBM PCs, RISC 6000 
workstations, and a RISC 6000 server and Xerox 
laser printers and electrostatic plotters. On the 
software side, IBM has 


By Diana Phillips Mahoney 


The engineers and architects in ACOG’s CAD Systems/Physical Planning division are in the 


process of creating 3D models of all of the venues for the 1996 Summer Olympics. 


for planning and presentation purposes. “We're 
doing space planning, things like furniture allo- 
cation, making sure all the equipment can fit in 
certain areas, and figuring out the spectators’ 
proximity to the field of play,” says Palmer. Addi- 
tionally, the 2D CAD drawings serve as a foun- 
dation for 3D visualizations of the various 
venues, which are essential planning tools. 

“[ACOG] is constructing sev- 


teamed with Autodesk (San With eral new venues, which won't 
Rafael, CA) to get the archi- , ie be available in a final form 
tects and engineers AutoCAD visualizations, probably until the spring of 
for the various computing plat- planners can '96,” says Palmer. The visual- 
forms. Additionally, the group proceed before izations will allow various 
is using IBM’s new Interaction sae groups to move forward on 
Accelerator 3D, which is a 3D the peeks a elition their planning before the struc- 
browsing package that en- venues are tures are completed. For ex- 
ables users to dynamically complete. ample, he says, broadcasters 
walk through 3D models. can place the cameras in a 3D 

With respect to the gener- model to determine optimal 


ation of CAD data, the group is currently creat- 
ing CAD drawings of the physical venues, pri- 
marily concentrating on competition venues, 
and using them as a basis for extensive facilities 
management applications and 3D visualizations 
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camera views for the various events. The 3D 
scenes can also help determine the best “look” 
for the venues, in terms of signage placement, 
colors, and so forth. 

The visualizations are also used as presenta- 


tional media. For example, the chief representa- 
tives from each member nation of the National 
Olympic Committee will be meeting in Atlanta 
this summer to see the various venues and to 
get a glimpse of how the plans are progressing. 
For most of the venues, the representatives will 
be able to tour the actual facilities. “The Olympic 
Stadium is a case where we can't take them 
through [the physical structure]. It’s currently 
under construction and is on the fast track for 
completion. The site just can’t be shut down for 
500 people,” says Palmer. Consequently, the 
Venue Planning and Management department 
has asked Palmer’s group to provide a walk- 
through animation of the Olympic Stadium. To do 
this, the group is creating, using AutoCAD, a 3D 
model from the 2D plans, which it will import, via 
DXF files, into the 3D browsing software. By cre- 
ating a log of a walkthrough path, the software 
can replay the path, which will be recorded to 
videotape as part of a larger video describing the 
progress of the entire project. Each representa- 
tive will receive a copy of the videotape. 

Creating CAD models of the various venues 
can be a breeze, or it can be a nightmare, de- 


4 ways to increase your 
employees’ billable hours. 


Canto Cumulus. Instead of spending valuable time hunting 
through hard disks and SyQuest cartridges, Canto Cumulus 
catalogues thousands of images for quick, easy retrieval. 


Adobe Color Central. This program creates low-res “samples” 
from high-res images, so your people can manipulate and 
print them in seconds, and then move on to the next job. 


The 30-hour workday. Want more hours? Create ‘em yourself. Of 
course, youll have to purchase all-new clocks for your shop. And you'll 
have to get used to doing lunch at weird new times, like 15:45. 


If youre serious about significantly increasing your company’s billable 
hours, we can recommend at least two very effective solutions. 
Adobe" Color Central” automatically creates low-resolution 


“sample files” for placement in page layouts. This enables 
your operators to print in, say, 20 seconds (as opposed to 20 
sq, Minutes), as Color Central automatically replaces 
the low-resolution image with its corresponding 
high-resolution image. And Canto Cumulus 


stores and catalogues all of your images, and 


lets you conduct a search based on over 20 variables, such as image name 
and type. No more hunting through SyQuest cartridges, hard disks, CDs or 
opticals. Plus, it accepts all file types. 


Of course, the best place to run these programs 
is on your new Workgroup Server from Apple. For 7 
details on Workgroup Servers, call 1-800-538-9696 a r 
(ext. 930) to receive our free publishing information kit. And discover the 


power of higher productivity. 7 \ ae 4 
The power to be your best? Adobe Canto” Apple — 


For more information on Workgroup Servers from Apple, call 800-538-9696, ext. 930. 


©1995 Apple Computer, Inc. All rights reserved. Apple, the Apple logo and “The power to be your best” are registered trademarks of Apple Computer, Inc. Adobe, the Adobe logo and Color Central are trademarks of Adobe Systems Incorporated or its subsidiaries and may be registered in certain jurisdictions. 
All Apple’ products are designed to be accessible to individuals with disability. To learn more (US. only), call 800-776-2333 or TDD 800-833-6223. 


pending on the venue, reports Palmer. For the 
venues being constructed specifically for the 
Olympics, designers are required by contract to 
provide digital plans. And, says Palmer, “We've 
convinced them to give us [the plans] in DXF 
format so we can translate them [into Auto- 
CAD].” In some cases, there are digital files 
available for existing venues, such as the World 
Congress Center. “That venue is managed with 
CAD, and it has a CAD operator who does all 
the special events. We were able to take those 
drawings and build from there,” says Palmer. 

At the other extreme, some of the existing 
venues are so old that only blueprints are avail- 
able. “For the Fulton County Stadium, where the 
Atlanta Braves play and which is roughly 30 
years old, one of my architects basically pored 
through the entire design set and created a new 
set of blueprints that describe the building. We 
hired an outside firm to redraft those in CAD 
from scratch. We didn’t allow them to scan the 
drawings, because we needed higher accuracy 
[than scanning could provide],” says Palmer. 
Even more work was required to create a CAD 
file for the city’s Omni Arena. “We went in there, 
and they didn’t even have updated blueprints. 


USER 


We started to draw from the originals, but got 
SO disgusted that we got out the tape measure 
and basically spent our days measuring and our 
evenings drawing. The blueprints told us where 
the columns were, but that was about all that re- 
sembled the [current] structure.” 

In addition to 2D and 3D CAD, Palmer’s 
group is also pursuing automated mapping ap- 
plications. “We're doing typical mapping func- 
tions: planning for roadblocks and transporta- 
tion corridors, placement of elements ‘outside 
the fence’ [outside of a venue or a group of 
venues]; and figuring out how to drop people 
off, whether they're spectators or [athletes | 
families or athletes.” 

As noted, besides CAD drawings to support 
the planning activities of the various ACOG de- 
partments, Palmer’s group is responsible for 
managing the flow of CAD data across the 


board. “One of the biggest things we’re putting 
into effect is enterprise sharing of core CAD data. 
By having all these departments [such as those 
in charge of planning the Olympic village, the 
venues, broadcast, and security] do their plan- 
ning based on what appears on a CAD base plan 
and being able to view other departments’ lay- 
ers, they’re able to find out who has staked its 
claim on which part of the real estate. Basically, 
they're able to see what the operation might look 
like once the Games occur,” says Palmer. 

Palmer’s group is providing each depart- 
ment with a base plan for the competition 
venues. Each department has its own set of lay- 
ers on which it places its elements. 

At the height of the planning activities, 
Palmer expects there will be up to 100 CAD 
users across ACOG. Because of this, coordinat- 
ing data access and change management Is 
key. “Basically, we’ve segmented [the users] 
into their own working space on the server, and 
they’re able to view the master plans so they 
can see what's going on and compare it to their 
own plans,” says Palmer. “Right now, for all of 
the venues, we have a Separate directory tree 
Structure that contains the plan of record. Only 


SNAPSHOTS 


Morphing Gives Dr 
Jekyll a Face Lift 


These days, morphing is often 
considered passé. More often 


than not, it seems, morphed 


images are included in movies 
and other projects gratuitously, 
just because it can be done. In 
the recent Savoy Pictures’ 


comedy Dr. Jekyll & Ms. Hyde, 
however, morphing is critical to 
the film’s success. The film's 
credibility depends on making 
the transformation from man to 
woman appear realistic. 
Although morphing the male 
and female actors’ faces was 
easy enough, says Dream 

3 Quest visual- 
effects supervisor 
Tim Landry, 
conveying realistic 
emotions on the 
morphed face 
was a challenge. 
The effects team 
used TMorph3 
(5D Solutions 
Ltd.; London) to 
generate morphs for three shots 
of the climactic transformation 
scene. For one shot, Dream 
Quest computer graphics 
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animator Genny Yee pulled out 
specific grids of the morphed 
faces’ cheeks, eyes, and 
eyebrows. She held the edges 
of each section and warped the 
flesh to create facial expressions 
that showed surprise, pain, and 
fear. The other shots involved a 
number of subtle facial 
contortions as well. @ 


Animations Get Their 
Day in Court 


Although still fairly new to the 
courtroom, computer- 
generated forensic animations 
will undoubtedly become 
indispensable tools for 
simplifying complex, potentially 
confusing evidence in civil and 
criminal cases. A Florida 
company called Eyewitness 
Animations is ready for that 


day. The successful use of one 
of the company’s animations 
in a recent high-profile case 
attests to the value of the 
technology. 

In Florida v. Pierce, the 
defendant was charged with 
driving a pickup truck into a 
group of children, then fleeing 
the scene. A six-year-old girl 
was killed and two other 
children were injured. The 
Florida State Attorney’s office 
commissioned Eyewitness 
Animations to create a digital 
re-enactment of the hit-and- 
run accident. The resultant 
2.5-minute video included 
3200 modeled, rendered, and 
animated frames generated 
via 3D Studio. The animation 
was based on AutoCAD data 
of the actual crime scene 
provided by police investigators 


myself and some key people have permission to 
get a file from there. Basically, a file can be 
checked out, copied, and worked on. Before it 
gets put back in, it goes through a review proce- 
dure. Only my staff has the ability to change or 
update the base plan itself.” 

Palmer provides the following example to il- 
lustrate the review/revision procedure. “The in- 
house broadcast organization places all its cam- 
era platforms and its cameras and anything else 
related to a broadcast operation on its own lay- 
ers. The group may choose to copy the base 
plan into its directory. The only directories that it 
can update back to the main repository, howev- 
er, are its layers. That way, we don’t have an 
issue with anyone possibly getting and changing 
a wall because they don't like it there.” 

Nothing in the base plan itself is changed until 
Palmer has been told by the construction depart- 
ment that it is an approved change that has been 
budgeted for and that will actually happen. “The 
idea is, anything in the CAD database is the way 
we expect it to be during the Games,” says Palmer. 
“t's up to us to update it as quickly as possible. "ic 


Diana Phillips Mahoney is senior associate editor of 
CGW. 


along with data, evidence, and 
measurements compiled by 
accident reconstruction 
experts. It depicts the crime 
scene from four views: an 
overhead shot, a chase scene 
behind the truck, the driver’s 


view, and the victim’s view. 


Eyewitness Animations wrote 
custom algorithms in AutoLISP 
to control acceleration and 
deceleration of the animated 
vehicle. @ 


CG TOOLS 
PAVE ROAD TO 
VEHICLE SAFETY 


3D digitizing and CAD help 
engineer study what happens 
when cars collide 


ar makers want to make safer cars. 
Charles Griswold wants to help them. 
President of C.J. Griswold Inc. (Bloomfield Hills, Ml), 
the former 
General 
Motors engineer evaluates vehicles’ crashwor- 
thiness and performs occupant-protection stud- 
ies by digitally measuring and mapping vehicle- 
body deformation resulting from staged crash 
tests as well as actual accidents. 

With crash tests, the crushed vehicle mod- 
els are compared to digital models of similar, in- 
tact vehicles to determine what structures were 
most affected, and how they were affected, by 
the impact. Engineers can then use this informa- 
tion to consider design modifications that could 


By Diana Phillips Mahoney 


logo from 1933 to 
the present. Blue 
Sky created the 
series of logos to 
emulate high-end 
race cars. As each 
logo transitions to 
the next, the track 
types also 
transform to 
include stock-car 
and drag-racing 


Animation Celebrates 
Company's History 

In celebration of its years of 
service to the auto-racing 
industry, the parts division of 
Chrysler Corp., called Mopar 
Parts, recently commissioned 
Blue Sky Productions 
(Ossining, NY) to chronicle, via 
computer animation, the 
metamorphosis of Mopar’s 


improve crash performance. 

In field cases, measurements of a crashed 
Car can be compared with data collected from 
crash tests. From that, Griswold can make judg- 
ments regarding such factors as the speed of 
the vehicle at the time of impact. More specifi- 
Cally, he says, “we can look at how the structure 
in the car performed in the accident: how it ab- 
sorbed the energy of the impact and what the in- 
teraction between the cars involved was.” 


Griswold transferred coordinates of an 
intact race car into an AutoCAD file in 
order to generate a map of the vehicle. 


tracks. At one point, a logo 
departs from the pack and 
pulls in for a pit stop; pieces of 
the logo fly off, others are 
added, and the new logo takes 
off around the track. Blue Sky 
modeled the logos for the 30- 
second animation using 
Microsoft’s Softimage 3D and 
rendered the images with CGI 
Studio, Blue Sky’s proprietary 
software.—DPM 
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To test vehicles’ crashworthiness, Charles Griswold obtains digital measurements of 
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vehicle crush and transfers the data into a CAD file for analysis. 


According to Griswold, the availability of 3D 
digitizing technology is a key factor contributing 
to the success of his business. To map the vehi- 
cle deformation, Griswold uses the FaroArm 
Bronze Series 6, a portable coordinate measur- 
ing machine (CMM) from Faro Technologies Inc. 
(Lake Mary, FL), which enables the user to cap- 
ture precise forms and dimensions. 

Once the 3D measurements are collected, 
Griswold maps the vehicle by transferring the di- 
mensional data into an AutoCAD file (Autodesk; 
San Rafael, CA). The measurement system al- 
lows Griswold to get as much, or as little, detail 
as necessary. “If we're looking at a front fender, 
and we know that a car was struck by another 
car in the rear area, then our detail in the front 
fender can be very general—just enough infor- 
mation so we're sure we get the shape.” On the 
other hand, the rear area will likely be put under 
the microscope. “We'd be interested in whether 
the wheel house panel or the underbody panel 
or the reinforcements inside the panel bent or 
moved relative to other panels, so we may go in 
there and look at each individual panel and rein- 
forcement, digitize the location, then try to deter- 
mine how the impact progressed.” 

When the objective of a study is to compare 
a deformed vehicle to an intact one, Griswold will 
often use the Faro device to measure the similar, 
undamaged car rather than trying to convert a 
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manufacturer's CAD files. 

“Often, it’s more convenient to collect the 
data directly from a car for a number of reasons. 
One is that we can go in and get exactly the in- 
formation we need and bring it right into Auto- 
CAD,” he says. Transferring existing CAD data 
would not be so straightforward, he says, be- 
cause many of the company’s clients (automo- 
tive manufacturers as well as aircraft and other 
engineering companies) generate their CAD 
drawings on mainframe systems or high-end 
workstations, so the data is not directly compati- 
ble with Griswold’s PC-based system. While 
translation files are an option, they would require 
Significant rework that would be more trouble 
than they’re worth, says Griswold. Also, al- 
though the drawings could be scanned, there’s 
the risk of losing important detail. 

Once the measurements have been collect- 
ed, the data is used as the basis for motion and 
momentum studies, which are used to evaluate 
such factors as the severity of impact and the 
transfer of energy. “We may be analyzing a par- 
ticular crash test, looking at how a specific 
Structure in the vehicle performs in absorbing 
the energy of the crash. In that case, we're inter- 
ested in whether there are specific load paths 
through the various reinforcements and how 
those reinforcements collapse as they are im- 
pacted,” says Griswold. These types of analy- 


ses are used to make decisions about whether 
reinforcements need to be designed differently, 
for instance. Griswold relies on a variety of 
analysis and simulation packages for the 
physics and engineering studies. 

Griswold also uses the measurement data 
for accident reconstructions. Currently, he is 
under contract with General Motors’ research di- 
vision to re-create high-speed crashes in auto 
racing. “GM is interested in improved restraint 
and improved systems that would reduce injury 
in car crashes. They have a working arrange- 
ment with the Indianapolis 500 class of racers to 
Study the effects of accidents. When an accident 
happens, they look at the crash and injuries, and 
try to determine from that how to better design 
the car or the restraint system.” 

To reconstruct the accidents, Griswold 
looks “at whatever evidence we have,” includ- 
ing TV footage and skid marks, and incorpo- 
rates it into the measurement and motion analy- 
Ses. Recently, he produced an animation of one 
of the reconstructions—something clients are 
asking for increasingly these days—using Au- 
todesk’s 3D Studio. 

Although the availability of 3D measuring ca- 
pabilities has streamlined and improved the de- 
formation-measurement process substantially 
relative to traditional methods—specifically, 
dropping plumb bobs and using scales to take 
measurements at various points along the dam- 
aged surfaces—Griswold sees much room for 
improvement. 

“The measuring device, as we are using tt, 
requires that you physically touch every part 
of whatever it is you're measuring, which can 
be tedious,” he says, noting, however, that 
other digitizing technologies offer some 
promise in terms of lessening this burden. 
“There are sonar devices and light devices 
under development that would allow us to 
measure without having to physically probe 
every single point. And there are some laser 
devices that work very well as long as you're 
within 12 inches or so of the surface, but they 
require fixed points for the laser and they just 
aren't large enough for this type of application 
yet. We’re looking down the road for a device 
that might be added to, or perhaps supersede, 
our current system.” Gc 


Diana Phillips Mahoney is senior associate editor of 
CGW. 
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DataCAD 6 is a complete professional 
CAD and 3-D modeling program designed by 
architects. It’s ideal for architectural design 
and drafting as well as 3-D modeling. Design, 
preview, edit, and prepare accurate working 
drawings with ease. 


For a limited time, it’s affordable to everyone, even 
homeowners and hobbyists. It’s simple enough to 
use to design a backyard deck...or an entire city! 


Reliable, Professional 


For over a decade, DataCAD has been used to build ee <y 
skyscrapers, home additions, decks, and everything : 3 = 
else you can imagine. Thousands of architects, ly, ff 
draftsmen, and contractors rely on it daily. 


Complete, Ready to Use, 


and Affordable 


Unlike AutoCAD®, DataCAD is “all in the box.” 
You don’t need any other software or expensive 
add-ons. Everything’s included. There’s no other 
tool in the world that’s as powerful, easy to use, 
and as fully integrated and dedicated to 
architectural design, drafting and modeling. 


System Requirements: 386 or higher with 387 math coprocessor, MS-DOS® 5.0 
or higher, VGA or higher resolution graphics card, minimum 40MB disk space 
for program storage, 640KB RAM with at least 4MB expanded memory (8MB 
recommended). Mouse or compatible digitizer/tablet. Supports all popular 
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MODELING A 
SLIDE 


Creating a smooth, 
mathematically accurate curve 
requires the extra flexibility 
afforded by a parametric 
modeler 


Wr modeling a complex 3D 
shape, it makes sense to use a 
CAD program that lets you make design 
changes without having to remodel. But 
Wiep yee! re ill something as com- 

, a plex as an out- 


a $6door playground 
slide combneed of a smooth, mathematical- 
ly accurate curve, you'll want a program 
that offers extra flexibility. 

That’s why, when | was faced with this 
task for a recent project, | used Parametric 
Technology’s (Waltham, MA) Pro/Engineer 
mechanical design software. First of all, 
Pro/Engineer is a parametric modeler, which 
means it lets you associate dimensions with 
geometry and define relationships between 
different geometries. And second, it offers an 
advanced modeling tool, called Variational 
section Sweep, which lets you drive the un- 
derlying dimensions of a cross section that’s 
being swept by formulas and graphs. Creat- 
ing a model out of formulas and graphs en- 
abled me to model a slide comprised of one 
smooth, mathematically accurate curve, 
rather than a series of complex 3D curves, 
which are cumbersome and difficult to ma- 
nipulate. Furthermore, for this project, this 
Capability reduced my modeling time from 8 
hours to 45 minutes and reduced my feature 
count from 30 to nine. 

| began the modeling process with the 
datum planes, or reference planes. Because | 
was creating my model from scratch, | chose 
to use Pro/Engineer’s default datum planes, 
SO | simply selected Feature/Create/Datum/ 
Plane/Default. 

My next step was to create the slide’s 
Sweeping spine, or spline path. For this, | 
chose the top view of the slide’s centerline 


curve. | created the slide’s centerline on the 
horizontal DTM2 plane by selecting Feature/ 
Create/Datum/Curve/Sketch/Done and picking 
the DTM2 plane. 

Pro/Engineer then prompted me to select 
the horizontal plane for my sketching plane; 
for this, | selected the DTM3 plane. This 
placed me in the software’s 2D Sketcher, 
where | sketched the top view of the slide’s 
centerline using three entities: two lines and 
one arc. Once | was satisfied with the general 
Shape, | regenerated the model and modified 
each dimension by changing their current 
values to more rounded and reasonable val- 


In the 2D Sketcher, click on Geom 
Tools/Offset Edge/Sel Loop and select the 
slide’s centerline curve as the curve to 
offset. Enter the offset distance (for this 
example, the distance is 1 foot) and 
regenerate the model. 


ues. | jotted down each segment’s length on 
a piece of paper for future reference and re- 
generated my model again. At this point, | 
had created a sweeping path representing the 
curve my slide would follow. 

In order for Pro/Engineer’s Variational 
Section Sweep function to work, | needed to 
have two different curves: one representing 
the X axis and one representing the Y axis. 
For this model, | wanted the cross section's 
horizontal sketching plane to remain co-pla- 
nar for the time being to the DTM2 plane, so | 
created my second curve, which | called the 
X Vector Curve, by selecting Feature/Create/ 


Once the cross section is sketched, 
dimension the slide cross section, taking 
care to dimension the angle of the 
centerline to the DTM3 plane, the slide 
height from the coordinate system to the 
origin, and the outside wall height. 
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Figure 3 


Pro/Engineer sweeps the cross section 
through the spine, generating a flat side 
with a constant banking angle. 


Datum/Curve/Sketch/Done and picked the 
DTM2 plane as the one | would sketch on. 
Pro/Engineer then prompted me to select the 
horizontal plane for my sketching plane, so 
out of personal preference | selected the 
DIM3 plane. This again placed me in Pro/En- 
gineer’s 2D Sketcher. Here, | clicked on 
Geom Tools/Offset Edge/Sel Loop and select- 
ed the slide’s centerline curve as the curve to 
offset, then entered the offset distance of 1 
foot. Satisfied with the appearance of the two 
curves, | clicked on Regenerate to update my 
TC Figure 1 | 

Now | was ready to perform my Variation- 
al Section Sweep. First | created a protrusion 
(by selecting Feature/Create/Protrusion/Ad- 
vance/Done); then from the Advance Feature 
menu, | clicked on Var Sec Sweep/Done and 
accepted the default option of normal spine. | 
wanted to use my slide’s centerline as the 
datum curve for the sweep, so | selected it 
by clicking on Select Traj/Done. Because my 
Slide centerline was made of three entities, 
not one, | clicked on Curve Chain from the 
select menu, which grouped the entities, and 
then | clicked on Select All, to select all of the 
entities from the prompt. To set the beginning 
of the sweep as well as its direction, | clicked 
Start Point and Next from the menu until | 
was at the beginning of the slide’s centerline; 
then | clicked on Accept and Done. 

At this point, Pro/Engineer prompted me 
_ for my X Vector Curve, so | once again 
clicked on Select Traj/Done and, from the Se- 
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Figure 4 
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Create a height graph by entering the 
slide’s starting-height value, the height 
value starting the arc, and the slide’s 
ending-height value (in this case, 12 feet, 
7.5 feet, and 1.5 feet, respectively). 
Regenerate the model. 


lect menu, clicked on Curve Chain and Select 
All, to select all entities from the prompt. The 
DTM2 curve and the X Vector Curve were the 
only curves | needed for the sweep, so | 
clicked on Done. When | did this, Pro/Engi- 
neer placed me in the 2D Sketcher. 

Now that | had finished preparing the two 
curves to use in the Variational Section 
Sweep, | was ready to sketch my 2D cross 
section. | wanted to dimension my cross 
section in such a way that | could drive the 
dimensions for the slide’s height, its banking 
angle, and the height of its outside wall. So 
before | did anything else, | created a local 
coordinate system by first clicking on 
Sketch/Advance/Coor Sys and picking a ran- 
dom point on the DTM3 plane. Next, | clicked 
on Sketch/Line/Centerline/2 Points and creat- 
ed a centerline that passed through the coor- 
dinate system at an angle to the DIM3 plane. 
| then sketched the start/end cross section of 
the slide symmetric to this centerline. Once | 
had the cross section sketched, | dimen- 


_sioned the slide cross section, taking care to 


dimension the angle of the centerline to the 
DIM plane, the slide height from the coordi- 
nate system to the origin, and the outside 
wall height. Satisfied with the dimensions, | 
regenerated the model, then modified all of 
the current dimension values to more rea- 
sonable and meaningful values 
and regenerated the model once again. 
Pro/Engineer then swept the cross section 
through the spine, generating a flat side with 


To establish a relationship between the 
height graph and the base model, enter 
the equation sd18=evalgraph(“HEIGHT”, 
21.614*trajpar), where sd18 is the 
dimension controlling the height and 
21.614 is the overall length in feet. 


a constant banking angle (GieTiky. 

With these steps completed, | set out to 
modify my model. But first | had to create 
three graphs, one each to control the dimen- 
sions for the slide’s banking angle, its overall 
height, and the height of its outside wall. To 
create the graph for the slide’s overall 
height, | clicked on Feature/Create/Datum/ 
Graph and at the prompt in the message 
window entered “HEIGHT” as the name of 
the graph. Pro/Engineer then placed me in 
the 2D Sketcher, where | created the local 
coordinate system for the graph by clicking 
on Sketch/Advance/Coor Sys and picking a 
point in the sketching plane. Then | created 
my X axis by clicking on Sketch/Line/Cen- 
terline/Horizontal and picking the origin of 
that coordinate system, and | created my Y 
axis by clicking on Sketch/Line/Centerline/ 
Vertical and picking the origin of that coor- 
dinate system. 

My next step was to create three vertical 
centerlines that would represent the ends of 
the three segments of the slide’s centerline. 
To create the vertical centerlines, | picked 
three points randomly along the X axis and 
dimensioned the distance between the Y axis 
and each of the three segment ends. | regen- 
erated the model, then selected Modify and, 
one at a time, selected the current value of 
each dimension and entered the segment 
lengths | had written down earlier. | updated 
the graph, then clicked on Sketch/Advance/ 
Spline/Both and sketched a rough spline that 
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Welcome to professional imaging 
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Once a relationship between the height 
graph and the base model has been 
established, return to the Part menu and 
regenerate the model. 


followed the contour of the height, taking 


care to place a knot point (or spline control | 


point) on each vertical centerline. 
After dimensioning the tangency at the 
ends, | clicked on Regenerate. But | was not 


pleased with the resulting spline because it | 


was too steep, so | clicked on Modify, select- 
ed the spline, and moved some of the knot 
points around. When | was satisfied, | regen- 
erated the model again. 

At this point, | did not know the Y value at 
each vertical centerline, so | dimensioned 
each knot point lying on the vertical lines in 
order to correct the height of each segment. 
After regenerating the model, | clicked on 
Modify, selected the slide’s starting-height 
value, and entered 12 feet. | then selected the 
height value starting the arc and entered 7.5 
feet. Lastly, | selected the slide’s ending- 
height value, entered 1.5 feet, and regenerat- 
ed the model GRTIEY4. 

At this point, | was ready to establish a 
relationship between this height graph and 
my base model. To do this, | rotated and 
zoomed into the base slide using my mouse 
until the slide’s starting end was well in view. 
From the Parts menu, | clicked on Relations, 
then Feat Rel, and at the prompt selected the 
base slide feature. Pro/Engineer then placed 
me in the Relations menu, where | clicked 
on Add. 

At the same time, Pro/Engineer displayed 
the original sweeping cross section with the 
dimensions replaced by symbols, and then 
gave me an input prompt in the message 
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When the height graph is complete, create graphs representing the slide’s banking angle 
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(Figure 7) and the height of the slide’s outside wall (Figure 8) and establish relationships 


| for the two graphs. 


window to input my equation. The symbol for 


the dimension controlling the height was | 
sd18, so | entered the equation sd18=eval- | 


graph(“HEIGHT”,21.614*trajpar) at the 
prompt GRRE, hit Enter, and returned to 


the Feat Rel menu. (Note: evalgraph(“graph- | 


name”, location) is a built-in function that 


evaluates a graph based on the location as | 
the second argument in the equation. Trajpar | 


is another function that returns the point po- 


sition on a trajectory spine. Placing this func- | 
tion in the evalgraph() function allows the | 


graph to be evaluated through the length of 
the trajectory spine. Normally, this value is 
between 0 and 1, but in order for the entire 
graph to be evaluated, | needed Trajpar to go 
through the entire “real” length of the slide. 
The overall length is 21.614 feet, so by multi- 
plying Trajpar by this value, the complete 
graph would be evaluated. Without the 
21.614* term, my graph would have been 
evaluated between 0 and 1, not between 0 
and 21.614.) Once | performed these calcu- 
lations, | returned to the Part menu and 
clicked Regenerate to update my model ac- 
cording to the new relationship GRTRER. 
Once this graph was complete, | created 
graphs representing the slide’s banking angle 
and the height of the slide’s out- 
side wall and established relation- 
Ships for these two graphs using the same 
method as above. When all of the relation- 
ships were established, | clicked on Regener- 
ate from the Part menu and updated my 
model (@eMR}. After viewing the top and 


When all of the relationships are 
established, click on Regenerate from the 
Part menu and update the model. 


the side to make sure everything looked OK, | 
Saved my model. 

With the basic shape of the slide com- 
pleted, | rounded the edges and added a lad- 
der and braces. | then exported a Pro/Engi- 
neer render file of the model using a 
conversion program | had written into a 
POVRay-compatible file. Finally, | used my 
own compiled version of POVRay 2.2 and 
rendered a presentation of the design. Gc 


Tony Dean is a designer and engineer located in 
Capistrano Beach, California. Contributing edl- 
tor Douglas King, a 3D animator for the enter- 
tainment industry, Solicited and assisted in edit- 
ing this article. His company, King/Wheatley 
Creative Design, Is located in Turlock, California. 
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SIMULATING SUNLIGHT 


Lighting techniques for creating realistic scenes 


he lighting of a scene can be as impor- 
tant as the models and textures that 
make up that scene. Good lighting helps to 
make a scene 
look more realis- 
tic, softening the cold, artificial edge often 
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characteristic of computer graphics. How you 
decide to light your scene will vary according 
to a number of parameters, from personal, 
artistic choices to facts governed by the laws 
of nature. 

This particular project looks at simulating 
Sunlight in the morning, at noon, and at dusk. 
But before beginning, it’s important to have a 
basic understanding of the principles of what 
you are about to tackle. Two great reference 
books are /nside 3D Studio and Architectural 
Graphic Standard. 

| picked up some basic lighting guidelines 
in the 3D Studio book, including the fact that 
outdoor shadows are parallel. Learning this, | 
avoided using flared lights and instead created 
a scene where my spotlight’s angle of incident 
would produce nearly parallel shadows from 
my objects. The architecture book provided me 
with a chart of the sun’s latitudes during vari- 
ous times of the day and year. 

For this project, | set up a basic scene 
using off-the-disk models from Autodesk’s 
World-Creating Toolkit and trees generated with 
The Yost Group’s Silicon Garden IPAS. After 
composing my scene and placing the camera, 
| decided to begin with a noonday sun. Be- 
Cause sunlight is whitest when the sun is high- 
est in the sky, | felt this was a good point from 
which to begin. 

Your main light will be a spotlight, be- 
Cause It is focused and casts shadows. You 
don't want to use an omnidirectional light for 
two reasons: One, it doesn’t cast a shadow; 
but even if it did, you wouldn’t choose an 
omni because it shoots out light in all direc- 
tions, providing an equal amount of light to all 
objects within its range. You will use ambient 
in conjunction with a spotlight, but its main 
purpose is environmental: An ambient affects 
the entire scene. 

50 | created my spotlight and positioned it 
Straight above my scene, but slightly off cen- 
ter; if | had placed the light at a 90-degree 
angle directly above my scene, | wouldn't have 
gotten any shadows. | wanted a bright light, so 


| set the color value at R 185, G 180, B 165. 
(Note: If you set these parameters too high— 
all three greater than 180, for example—the 
light will start to burn out.) 

In a spotlight, you also can control the area 
of brightness. You do this with the Hotspot and 
Falloff settings. The Hotspot is the brightest 
point in the lighted area; the Falloff is how far 
the light will travel until it disappears. | set the 
Hotspot to 1.0 and the Falloff to 12.75. | want- 
ed the Falloff to surround all the objects in my 
scene, but no more of the workspace. | found 
it was simplest to set the Falloff cone while in 
the spotlight view (top right, GREE), which 
is a new feature to 3D Studio R4. 

| also turned on the Overshoot, to avoid 
getting a tight cone of light in my final rendered 
image. When you use Overshoot, the light cast 
from the spotlight projects in all directions from 
its center—like an omni light—rather than 
being confined to the area defined by the Falloff 
cone. But unlike an omni, the light will retain all 
other features of a spot, including shadow 
casting. Next, | used Adjust to set the type of 
Shadow to Ray Trace for a more accurate 
shadow. | chose Circle for the Type (rectangle 
is exactly that—a rectangle, good for such 
Shadows as door openings; projection is for 
bitmap projections) GEIRER. 

For the background, | chose to use a simple 
color gradient, which | set using Render/Setup/ 
Background. | set the gradient to a group of col- 
ors that would represent mid-afternoon: The 
top color was R 55, G 126, B 255; the middle 
color was R 40, G 131, B 255; and the bottom 
color was R 40, G 131, B 255. (If | were doing 
this for a “real” project, | would use a photo- 
graphic bitmap as a background. Here | would 
adjust the light color value to match the color of 
the image for a cohesive look.) 

| rendered my scene and considered it fin- 
ished. | was now ready to re-light the scene for 
a morning look. As you know, the sun is closer 
to the horizon in the morning; it also casts 
longer shadows, which in my scene would 
project away from the camera. So, | copied my 


Figure 1 
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Position the spotlight straight above the 
scene but slightly off center. It’s easier to 
set the Falloff cone while in the spotlight 
view (top right)—a new feature to 3D 
Studio R4. 


Setect spotlight or tariet to nose 


spotlight and moved it to about 10 to 15 de- 
grees above the ground in front of my scene 
GETISE . | could have moved my original 
Spotlight, but | wanted to be able to switch 
back and forth between looks easily. So | kept 
the original light, but turned it off. | adjusted 
the position of the new spotlight until | had the 
lines of the cone nearly parallel. Again, | used 
the spotlight view to set the final position. 

The sunlight’s color value in the morning 
and evening is tinted, because it is shining 
through more atmosphere than in the after- 
noon. Where | live, there is a lot of dust and 
Smog in the air, and this tints the morning 
light to a rosy hue. To simulate this, | adjusted 
the color value of the new spotlight, setting it 
to R 185, G 90, B 80, with a Hotspot of 1.0 
and a Falloff of 16.25. 

In one test, | tried to create this rosy 
color by changing the Ambient light setting 
to match the same color value as the spot- 
light. This gave the scene an overall rosier 
morning look, but it also washed out the 
long morning shadows | wanted. So | reset 
the Ambient to its default of RGB 40. Finally, 
| adjusted the background color, making it a 
paler blue than the noon scene so as to give 
it more of a morning look. These settings 
were top color R 107, G 138, B 255; middle 
color R 115, G 148, B 255; and bottom 
color R 118, G 153, B 255. 

With morning and noon finished, | was 
ready to set up the lighting for dusk. Again, | 
copied the noon light, shut off the other 
lights, and moved my new spotlight down 
near the land, but on the opposite side from 
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Turn on the Overshoot to avoid a tight cone 
of light in the final rendered image. Choose 
Ray Trace for accuracy. 


where | placed the morning spot. Because | 
wanted less-pronounced shadows, | posi- 
tioned this light even lower than the morning 
light. Once again, | adjusted the position 
until the extreme cone lines were nearly par- 
AE Figure 4 

| adjusted the spotlight’s color value to 
R 0, G 56, B 113, with a Hotspot of 1.0 and a 
Falloff of 16.25. | also adjusted the back- 
ground gradient to R 0, G 45, B 157 for the 
top color; R 0, G 60, B 183 for the middle; 
and R 10, G 90, B 170 for the bottom color. 

The first time | rendered the scene, | left 
the ambient level at the default of 40. Howev- 
er, | found this was too dark. | could've 
changed the color of the spot, but then | 
wouldn’t have gotten the blue tone | wanted. 
Instead, | knew that changing the Ambient 
would kick up the overall lighting in the scene. 
So | set the Ambient value to R 0, G 61, 
B 105. | also placed another spotlight inside 
the gazebo and set it with a negative Multiplier 
of 3.0, which would produce a much darker 
area inside the gazebo. Doing this also 
washed out the slight shadows that the bench 
and table were making. Content with my set- 
tings, | rendered the dusk scene. 

It’s best to understand how to use the 
lighting functions within 3D programs to cre- 
ate shadows and the overall lighting for a 
scene. But to ease some of the headache, 
there are two plug-ins that offer sun simulation 
tools. Schreiber Instruments (Denver) has 
Imagine Sun, and Pyros Partnership (Newport 
Beach, CA) offers Sunpath.PXP Both calculate 
and animate the sun’s path throughout the 


Figure 3 


0 create the longer shadows of the 
morning, copy the noon spot and move it to 
about 10 to 15 degrees above the ground in 
front of the scene. Adjust the position until 
the lines of the cone are nearly parallel. 


Figure 4 


For the dusk scene, copy the noon spot 
again and move it down near the land, but 
on the opposite side from the morning spot. 
For less-pronounced shadows, position this 
light even lower than the morning light. 
Again, make the extreme cone lines nearly 
parallel. 


course of a day. 

However, there’s one key tool to good light- 
ing that you’ll never be able to buy: the ability 
to observe what is going on beyond your com- 
puter terminal. If you never stop to observe 
how the sun affects colors and shadows 
throughout the day, how can you ever expect 
to replicate it? Develop your lighting skills on 
practice projects. Then once you establish set- 
tings and color values that you like, create a file 
of these settings and refer to them when the 
sun, er..., need arises. Gof 


CGW contributing editor Douglas King is a 
3D animator for the entertainment industry. 
His company, King/Wheatley Creative De- 
sign, is located in Turlock, California. 
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istorically associated with 3D wireframe 
design for architectural applications, 
MicroStation from Bentley Systems has joined 
the ranks of mechanical solid modelers. Its new 
product, called Modeler, is an easy-to-use yet 
ee seeeeeee, powerful program 
LARA that offers all the 
essential tools you'll need, and then some. 

From a user interface standpoint, Modeler is 
one of the best integrations into an existing prod- 
uct line that | have seen from any vendor. In fact, 
the DOS version has the identical user interface 
as the Motif and Windows versions, something 
you won't find with most other packages. All 
tools not related to modeling—such as viewing, 
dimensioning, and settings—are handled with 
existing MicroStation menus and tools. Bentley 
added several new solid-specific tools as well as 
some new options for existing tools. For exam- 
ple, MicroStation always has supported 3D 
primitives in a wireframe or capped-surface for- 
mat; Modeler adds to this a parametric-solid op- 
tion as a default. 

Modeler lets you create solids through a num- 
ber of methods. To start, you can choose to cre- 
ate either primitives or a 2D 
profile for protrusion or rota- 
tion. Modeler offers the 
placement of slabs, spheres, 
cylinders, cones, torsos, and 
wedges as initial building 
blocks. For each primitive 
type, a dialog box provides 
entry fields for the respective 
sizes. You later can edit all 
size values by selecting the primitive and chang- 
ing the desired values in a similar dialog box. 

For creating more complex shapes, a 
sketching mode is provided. (While sketched 
profiles are supported, they are not required, as 
they are with some competitive programs.) 
Sketches are created with traditional MicroSta- 


One of the most 
powertul functions 
of Modeler is its 
joints-based 
connection method 
for assemblies. 


This universal joint (large image) was created using MicroStation Modeler and rendered 
using MicroStation Masterpiece. The interface image is of an engine piston and connecting 
rod, both designed with Modeler. 


tion 2D entity creation tools on a user-defined 
plane. Another example of Modeler’s ease of 
use: A three-point selection method for defining 
the construction plane is provided inside the 
Sketch operation; in contrast, most other prod- 
ucts require that you first 
perform a workplane func- 
tion, and then the sketch 
command is activated. You 
also can import 2D geome- 
try from DXF or AutoCAD 
DWG files. 

Because Modeler relies on 
explicit geometry for its 
Sketches, you don’t have to 
dimension or constrain your sketch prior to 
using it as a profile for protrusion or revolving. If, 
however, you want to perform parametric modi- 
fication, then you must first apply MicroStation 
dimensions to the profile. These dimensions are 
then converted to constraints. As the part is 
being constrained, the system will display un- 


derconstrained geometry until all the appropriate 
dimensions are converted. 

Once constrained, modification of these val- 
ues is performed with the Modify Profile tool. 
When you select a profile from the model, a 2D 
image of it with dimensions is displayed in a di- 
alog box. Each parameter is also displayed in a 
list format below the image. Selecting any 
parameter will place its values in a data field for 
editing. When all changes are complete, select- 
ing the OK button will close the dialog box and 
update the solid. 

Modeler also comes with a set of predefined, 
dimension-driven profile cells for quickly generat- 
ing such shapes as a piston, slot, and flange (to 
name a few). These all follow the same data-field 
entry format for creation and modification as 
found in Modeler’s other parametric tools. 

Besides primitives and profiles, Modeler of- 
fers many advanced creation and modification 
tools called Features. Simple Features include 
chamfers, edge rounds, through holes, ribs, 
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pockets, and thin-wall shelling. More complex 
Features include countersink and counterbore 
holes. All Features have dialog boxes for both 
creation and modification of sizes that are sim- 
ilar to the primitives described above. A num- 
ber of you should find the thin-wall shelling of 
interest: It provides a quick means for defining 
an outside shape that you can transform via a 
Simple value setting into a part typical of plas- 
tic or other molded/stamped construction 
methods. Again, this is an important solid- 
modeling tool not offered by some of Model- 
er’s competition. 

Finally, you also can incorporate B-spline 
surfaces from MicroStation as part of a solid. 
You can protrude or revolve closed-spline enti- 
ties and then add or subtract them from other 
solids through Boolean operations. You also can 
use complex 3D surfaces to cap or cut away 
from a solid. The only limit is that you cannot 
parametrically modify these surfaces. 

One of the most powerful functions of Model- 
er is its handling of assemblies. Models or com- 
ponents of a model are first stored as parts with a 
defined reference point; this is similar to how cells 
or other stored patterns are handled by MicroSta- 
tion and most other CAD products. Once you 
Store a part, you can place an instance of it to- 
gether with others to form an assembly. 

It is the method of connecting these parts 
that is most unique to Modeler. Modeler uses a 
method called Joints to define how parts con- 
nect. Via a dialog box, you specify the type of 
connection you want, choosing from eight differ- 
ent joint types. These types include Fixed, Pris- 
matic (linear sliding in one direction), Revolute 
(revolving), Screw, Cylindrical (up, down, and 
around), Spherical, Planar (linear in two planes, 
rotational in the third), and Unknown (linear and 
rotational in all three axes and planes). 

Once you define a joint, you use the Manipu- 
late Joint tool to move each part or parts relative 
to the type of joint. A graphical prompt appears 
with arrows that indicate what movement is al- 
lowed. Mouse movement will rotate or slide the 
part(s); a Next Mode button changes the mouse 
movement among those assigned to the joint. 
You also can key in values of movement. Addi- 
tionally, you can change joint types easily and 
quickly if so needed. This method of connecting 
parts via joints is unique to Modeler and one I'd 
like to see in other CAD products. 

Another nice feature is support for associa- 
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ev eshPaint 3D from Positron Publishing 
is a 3D Studio IPAS plug-in that brings 


3D painting to the PC. Last year’s SIGGRAPH 
brought us several SGl-based 3D paint pro- 
grams from compa- 
nies such as Alias, 
Evans & Sutherland, and Discreet Logic. Al- 
though MeshPaint 3D is not a replacement for 
its SGl-based counterparts, nor does it replace 
sophisticated 2D paint software like Photoshop, 
it is extremely useful for quickly texturing, tweak- 
ing, and experimenting with 3D Studio maps. 
MeshPaint approaches 3D painting differently 
from the SGl-based programs as well. These 
programs, which cost thousands of dollars, let 
you interactively paint 3D geometry based upon 
the geometry’s unique topology or form. In other 
words, you can paint on a 3D object in virtual 
Space, exactly as you would in the real world, 
and with essentially the same results. The object 


tion between the model and a 2D drawing. You 
create the drawing in a separate window using 
the traditional MicroStation Drawing Composi- 
tion tool. You have the option of placing a border 
or simply placing associated orthographic views 
in the blank space. Orthographic views are easi- 
ly placed and relocated as needed, and each 
view has a live link back to the model. 

You can work on the model in the document 
window or the other model windows. Model 
changes are automatically updated to each win- 
dow and view. If you don’t need to associate the 
drawing—as in the case of giving a 2D file to a 
vendor, for example—you can store it to disk by 
itself. All 3D and solid data is stripped away 
from it, and it becomes a simple 2D file. 

The addition of parametric-based modeling 
to the MicroStation product line is a welcome 
one. Not only has Bentley created a user-friendly 
product, it has created a useful product that can 
handle a range of designs, from the simple to 
the complex. Gs 


With 21 years of engineering experience, 
Alan D. Smith is a CAD industry analyst/con- 
sultant, trainer, and product reviewer. 


is selectively colored or textured in real time. 

This features-based approach lets you, for 
instance, apply make-up directly to a 3D char- 
acter—separately coloring the eyes, cheeks, or 
lipos—sidestepping the traditional texture-map- 
ping process. This works because features- 
based painting creates not only a 2D bitmap as 
you paint, it also simultaneously creates a corre- 
sponding set of mapping coordinates. These 
coordinates are used to align and orient the paint 
image with respect to the specific 3D object. 

MeshPaint takes a distinctly different ap- 
proach, but still lets you paint any 3D Studio 
model in real time. It functions as an interactive 
texture mapper that uses 3D Studio’s planar, 
cylindrical, or spherical mapping coordinates— 
rather than features-based object coordinates— 
to control how each 3D object is interactively 
colored or textured. 

MeshPaint works as follows: Load any 3D 
Studio mesh file or project file and apply either 
planar, cylindrical, or spherical mapping coordi- 
nates to the model. Using the PXP plug-in selec- 
tor, load MeshPaint, select the Pick button, and 
choose any object from the file lister: This places 
a wireframe version of the model in the viewport. 


it 


Wi h the release of Vision 3d V4.0, Stra- 
ta has repositioned its 3D modeling, 
rendering, and animation program as a scaled- 
down version of StudioPro, its higher-end flag- 
ship 3D product. The idea is to bridge the gap 


for the expanding 
number of de- 
Signers who want to add another dimension to 
their work by crossing over to 3D imaging. As 
that bridge, Vision 3d is an impressive, all-in- 
one product that includes a sophisticated mod- 
eler, an array of rendering options, and some 
basic animation capabilities—all within a rea- 
sonably elegant interface. And, should you 
choose it for your 3D training ground, Vision 3d 
also provides a built-in upgrade path because 
it's so closely related to StudioPro. 

Actually, the main differences between Stu- 


You can then adjust the viewpoint on the wire- 
frame using the various view-control buttons. 

Click the Paint button, and a white 
Gouraud-shaded version of the object appears 
in the viewport, signaling that you are ready to 
paint using any brush in the currently loaded 
Brush Set. You may also opt to paint with a 
custom brush consisting of a 


dictably, you must give close consideration to 
how the selected mapping coordinates will affect 
the model you plan to paint. Regardless of 
whether you choose planar, cylindrical, or spheri- 
cal mapping coordinates, all of MeshPaint’s 
brush strokes are applied perpendicular to the 
coordinate method. As such, you want to main- 

tain a perpendicular brush; 


2D image; this lets younot MMeshPaint 3D is otherwise, you may get 

only color but texture the extremely useful for unexpected results. | 

model as well. ; : For example, imagine 
As you paint, the currently Quickly texturing, you’re painting a cube 


loaded 2D map image is up- 
dated. You can see the map 
using the View command, 
which provides a scrollable, 
full-resolution version of the 
map. MeshPaint’s speed depends upon your 
computer and the selected brush mode. Howev- 
er, even with a minimal computer system, you 
can apply brush strokes spontaneously by speci- 
fying the paint performance preferences appropri- 
ate to your system. 

Remember that the same laws that apply to 
texture mapping apply to MeshPaint’s interactive 
texture mapping. For MeshPaint to work pre- 


tweaking, and 
experimenting with 
3D Studio maps. 


with planar mapping coor- 
dinates applied parallel to 
the front of the cube. If 
you paint on the cube’s 
front face, the brush 
strokes will follow the path of your cursor and, 
as with any planar map, project through the 
cube and appear reversed on the opposite face. 
lf, however, you paint on a nonperpendicular 
face—say, the side or top of the cube—your 
brush strokes still will flow along the perpendic- 
ular specified by the planar mapping coordi- 
nates, which may produce unwanted horizontal 
bands of color. 


REVIEWS 


The best solution for MeshPaint is to break 
your object into sub-groups, each with its own 
separate mapping coordinates. When you 
work, you should load each sub-object sepa- 
rately, creating and saving its mapping coordi- 
nates separately, too. Although this may not be 
as direct as some would like, it actually is 
Straightforward and relatively easy to do. 

As for more specifics on MeshPaint’s fea- 
tures, the program comes with multiple brush 
Shapes and modes. Some of these include 
Standard brush mode, which applies a single 
color; Transition mode, which switches be- 
tween two colors; and Fade mode, which fades 
a color at the end of a stroke. You can also con- 
trol brush opacity, and the spacing between 
brush strokes as well as the size, softness, as- 
pect ratio, and rotation of the brush itself. There 
is also one level of undo, but no redo. 

Additionally, MeshPaint lets you load, view, 
and use any 2D image as a map or starting 
point from which to begin painting. In fact, the 
remarkable speed with which it renders 
mapped objects makes it both useful and time 
Saving when you want to quickly view a Series 
of texture-map options on a given model. It is 


dioPro and Vision 3d lie in the animation capa- 
bilities. Vision 3d gives you the basic functionali- 
ty you need to do simple animations, including 
both keyframe and path-editor options. But it 
lacks high-end effects, such as shatter, explode, 
atomize, and morph. In this sense, the lighter 
package at less than half the price ($1495 for 
StudioPro, $695 for Vision 3d) also may be per- 
fect for those of you who don’t care about so- 
phisticated animation, but want to create high- 
quality, 3D still-frame images. 

Once | loaded Vision 3d, | found its interface 
to be well designed and logically arranged. Most 
of the important features are readily accessible in 
floating palettes: These include a conventional 
tool bar, a bar for modeling and animation tools, 
an object-oriented texture/shape selection palette, 
a lighting palette, and an animation sequencer. 

| was initially attracted by the toolbar’s View 
Rotate option, which you can use to rotate an 
entire scene by clicking on simple control 
points; this compliments the more familiar Ro- 
tate Tool, which works on individual objects. By 
eliminating the need for a separate scene navi- 
gation feature, the View Rotate tool encourages 
you to work in a single master 3D view. Al- 


though | like the idea behind View Rotate, the vi- 
Sual feedback for this feature is an imprecise 
bounding box, which makes it difficult to tell ex- 
actly what you are doing. 


Vision 3d 


Se Oe 


Strata Inc. 


You don’t have to work in this mode, howev- 
er. The alternatives, such as standard four-view 
windows, are available under the Open Window 
command. | especially liked the ability to create 


The interface for Vision 3d 
offers floating toolbars for 
surfaces, rendering, and 
animation. The 
RenderScript option enables 
the PostScript rendering of 
3D images. 
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also very effective when used to place refer- 
ence marks accurately on image maps or 
masks that will be edited in paint software, 
such as HiRes QFX or Photoshop. This can 
Save considerable time when you wish to cre- 
ate 3D Studio materials that will use multiple 
image maps. 

MeshPaint could be made more useful 
with several additions. First, it would be great 
if you could paint in the View window, thus al- 
lowing you to flip between 2D and 3D. Also, 
additional map management controls, includ- 
ing the ability to crop, scale, and stretch the 


ioed [Vier [ Rea” 


corn 
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Current map, would be welcome additions. 
(By the time you read this, offset and the abili- 
ty to paint in the View window should have 
been added.) 

Overall, animators and illustrators who reg- 
ularly combine complex models with numerous 


The author used MeshPaint 3D 
to paint graffiti on this stainless- 
steel texture-mapped X. He 
applied planar mapping 
coordinates individually to each 
set of planes to ensure 
perpendicular brush strokes. 


image maps will find this plug-in a useful alter- 
native to conventional image mapping. Bs 


Tim Forcade is a CGW contributing editor and 
author of The 3D Studio IPAS Plug-Ins Visual 
Reference from New Riders Publishing. 


simultaneous, multiple views in multiple win- 
dows, because it provides valuable flexibility. For 
example, you can create a separate window for a 
snapshot rendering of your scene and have those 
calculations running in the background while you 
work on something else within the program. 

When it comes to modeling and rendering, 
Vision 3d really excels. This is a full-featured 
modeler that incorporates 
State-of-the-art tools, includ- 
ing polygons, Bezier splines, 
and, new to Version 4.0, 
Booleans. The text modeler 
incorporates the Boolean ca- 
pability, too, in the form of an 
invert feature that cuts your text out of a rectan- 
gular slab. There are a number of other tools as 
well, such as skin/unskin, sweep, lathe, facet, 
and smooth. Additionally, there is a library of ed- 
itable, predefined shapes that goes beyond the 
basic primitives to include such shapes as a 
quartered disc. 

Vision 3d comes with a hefty supply of 
textures, too, along with more than enough 
tools to manipulate those textures. | was 
pleased to see that Vision 3d takes advantage 
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When it comes to 
modeling and 
rendering, Vision 
3d really excels. 


of System 7.5’s drag-and-drop feature, so you 
can drag a texture directly onto an object. (I 
must say that | found the CD-ROM that ships 
with Vision 3d disappointing, though. Rather 
than a collection of “freebies,” it’s actually an 
interactive infomercial for an assortment of 
$99 model and texture libraries.) 

On the output side, Vision 3d lives up to 
its name by including a 
wide range of rendering 
choices, including the top- 
quality, photorealistic op- 
tion of raytracing (with the 
obligatory increases in ren- 
dering time). Other render- 
ing options include flat-shaded, phong, 
Gouraud, quick render, and ray painting 
(kind of like applying a Photoshop effect fil- 
ter to your rendering). There’s support for 
the alpha-channel, too, which is essential 
for the high-quality compositing of still im- 
ages or animations. 

Additionally, a special feature introduced 
with this release—RenderScript—enables 
EPS (Encapsulated PostScript) output. Post- 
Script support means you can scale your 3D 


images to any size, from postage stamp to 
billboard, without loss of quality. It also means 
you can easily import 3D illustrations created 
in Vision 3d into other EPS-compatible pro- 
grams, such as Illustrator and FreeHand. One 
last note on rendering: | also like the Render- 
ing Queue option, which lets you set up multi- 
ple images to be rendered in sequence while 
you “walk away.” 

In fact, the more | got to know this program, 
the more | came to appreciate its complete- 
ness. | don’t know of another program on the 
Mac with the sophistication of Vision 3d’s mod- 
eling and rendering capabilities that also in- 
cludes basic animation features at such an af- 
fordable price. GoM 


With 20+ years of experience, Jon Leland is 
an award-winning video writer/producer/di- 
rector whose company, Communication 
Bridges (Sausalito, CA), develops videos and 
interactive media. Currently focusing on the 
Internet, Leland is developing the Media Mall, 
an information resource and marketing cen- 
ter on the World Wide Web. He can be 
reached at jleland@sirius.com. 


REPRINTS 


1. Computer Graphics: A Worldwide Market Report $15.00 
The computer graphics market will grow to $68.9 billion by 1998. Leading 
market research and consulting firms report on the technology trends 
driving the computer graphics market segments and predict the growth 
rates for all the related application areas, 11 pages 


2. Virtual Reality $12.00 
Explore to what extent virtual reality is finding use in practical 
applications from engineering to science, 36 pages 


3. Desktop Publishing Fundamentals $12.00 
A tutorial on basic color communication to today’s hottest desktop 
publishing topics, 36 pages. 


4. CAD/CAM ee 
Reaching out to solid modeling and industrial design, 32 pages | : 


5. Computer Graphics in Animation _ $ 7.00 
The challenge of generating realistic characters, 16 pages | 


e The Dawning of 3D GIS & Desktop Mapping | $ 7.00 
_ As 3D GIS emerges, desktop meneing systems solve strategic : 
_ business problems, 16 pages. 


‘Landscape & Site peslon 
| Computer graphics el | architectural landscape, be 
che : 
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Reality 


Return to: Becky Biggar, PennWell Graphics Group 
Ten Tara Boulevard, Fifth Floor, Nashua, NH 03062-2801; Tel: 603-891-9157 


Please send me the following reprints. Enclosed you will find my check or money order for: 


Name: 


Company: Subtotal $ 
Address: Tax $ 
City, State, Zip: Tel: Total $ 


Make checks payable to: PennWell Graphics Group. CA, CT, DC, IL, MA, NJ, NY, OH, OK, PA, and TX residents add tax. 


STILL DIGITAL GAMERAS 


From the low to the high end, these devices are revolutionizing 


the way people take pictures 


[) igital cameras are already revolutionizing professional and commercial 
photography, and soon may even change the way people take photos 
at home. Digital cameras allow you to take pictures entirely without film, 

, : and they run the gamut from high- 
end, still-life studio cameras to hand- 
held cameras that can go anywhere. Lower-end models are rapidly be- 
coming inexpensive enough for home use. 

For photos printed in catalogs, magazines, and newspapers, digital 
photography dispenses with time-consuming and expensive processes 
such as color separation, which can now be done immediately in soft- 
ware. Photos are taken digitally and stored digitally, so there’s no loss of 
resolution from camera to computer. Digital photography even eliminates 
the need for preliminary Polaroid instant photos, because you receive your 
actual photograph more or less instantaneously, and you can correct or 
retake shots as much as you like without wasting film or waiting for devel- 
opment. Once the image has been transferred to your computer, of 
course, you Can manipulate the image, by means of software such as 
Adobe Photoshop, to your heart’s content. 

Digital cameras come in two main varieties: scanning backs (or digital 
camera inserts) that fit 4x5 studio cameras, and handheld models. The 
scanback cameras build pictures in much the same way flatbed scanners 
do, line by line, a process that can take several minutes for each picture, 
depending on the resolution. Two fast (and somewhat lower-resolution) 
scanning models are the Kanimage GA scanning camera, which builds im- 
ages in 0.5 to 16 seconds max, and the Screen USA Fotex F10, which can 
capture a 12-bit color image in 15 seconds. Most scanbacks can take as 
many as 12 minutes to make a large, high-quality shot, and that mandates 
the use of a bright, steady light source. These facts usually restrict the use 
of scanbacks to still-life images, most of which would be shot in a studio; 
however, some photographers have been known to take these cameras 
outdoors, with interesting results. With scan-back cameras, even slight 
movement can cause distortion—a sort of rainbow effect rather than a 
blur—which some photographers have used to create artistic effects. 

If you will be taking photos of people or action photos, or if you’re not a 
professional with a well-equipped studio, you'll need a handheld model. 
Handheld digital cameras capture images more or less instantaneously. 
Most are hybrid versions of popular single-lens reflex cameras with a sensor 
where the film would otherwise be. They come with the variety of features 
and capabilities typically found on conventional film cameras: Many have 
automatic focus and built-in flash, and are compatible with the manufactur- 
er’s lenses and accessories. Handheld models can’t offer the extremely high 
picture quality of scanbacks, but they can still take good pictures. 

Incidentally, the resolution spec, given in pixels, doesn’t always indicate 
the quality of the resulting picture, says John Harcourt, manager of strategic 
marketing at Nikon. Carsten Steenberg, president of Phase One US, agrees, 
and points out that the maximum file size is actually a better indicator of pic- 
ture quality. Phase One’s FC70, for example, has a 5000x7142-pixel resolu- 
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tion and a maximum file 
size of 102.2MB, So ex- 
tremely high-quality pic- 
tures are possible. In fact, 
many believe that digital 
Scanning cameras offer 
higher-quality pictures 
than does film. For hand- 
held cameras, you will 
not usually find file size 
specified. 

As with other elec- 
tronic products, if you're 
thinking of purchasing a 
digital camera, your first 
consideration should be 
your application, experts say. Multimedia producers producing interactive 
on-line catalogs may appreciate the super-high resolution of a high-end 
scanning back, which can run as much as $40,000 or more with the nec- 
essary accessories and software. Amateur camera buffs may be satisfied 
with less expensive handheld models such as Apple’s $739 QuickTake 
150, which has lower resolution and many automatic features. 

Memory storage also varies among the cameras. Some recent hand- 
held models, such as the Fuji and Nikon (it’s the same camera; the com- 
panies teamed up to develop it), copy images directly to standard PCM- 
CIA-ATA flash cards which you can then insert in a notebook computer. 
The Dicomed stores images on a hard disk; a removable hard disk is op- 
tional. Apple’s QuickTake 150 uses internal flash EPROM capable of stor- 
ing 32 standard or 16 high-quality images, or a combination, at a time. 
The camera comes with cables and software for downloading images to 
your PC or Mac. Most cameras also connect directly to a desktop or note- 
book computer by means of a SCSI cable; Logitech’s FotoMan plugs di- 
rectly into the serial port of an IBM PC. Scanbacks usually require com- 
puter control; you take the picture with a click of the mouse rather than a 
button on the camera. 

The Nikon/Fuji camera offers an instant-replay connector for NTSC 
video, so photographers can hook up a small video screen to view instant- 
ly what they’ve just shot. Harcourt says using a digital camera has com- 
pletely changed the way he makes photos. “You can make decisions im- 
mediately to finetune your approach. If you don’t like the shot, you can just 
delete it and keep going.” 

As for which camera to choose, if the price doesn't dictate your 
choice, your best bet is to examine photos taken by the different cameras 
and decide for yourself what looks best. The beauty of a photograph is, 
after all, in the eye of the beholder. Gs 


Kodak’s DCS 420 digital camera 


Joanne Schechter is a freelance writer based in Niskayuna, New York. 


COMPANY 


Apple Computer 
Cupertino, CA 
408-996-1010 
CIRCLE 78 

Canon USA 
Lake Success, NY 
516-328-5960 
CIRCLE 79 
Dicomed 
Burnsville, MN 
612-895-3000 
CIRCLE 80 

Dycam 
Chatsworth, CA 
800-88-DYCAM; 
818-407-3960 
CIRCLE 81 


Eastman Kodak 
Rochester, NY 
800-235-6325 
CIRCLE 82 


Fuji Photo Film USA 
Elsmford, NY 
800-755-3854 
CIRCLE 83 


Kanimage 

Long Island City, NY 
800-969-2676 
CIRCLE 84 

Leaf Systems 
Southborough, MA 
508-460-8300 
CIRCLE 85 


Logitech 
Fremont, CA 
510-795-8500 
CIRCLE 86 


Nikon 

Melville, NY 
516-547-4200 
CIRCLE 87 

Phase One US 
Northport, NY 
516-757-0400 
CIRCLE 88 


Screen USA 

Rolling Meadows, IL 
708-870-7400 
CIRCLE 89 

Sony 

Nontvale, NJ 
800-472-SONY 
CIRCLE 90 


t Not specified 
* Not applicable 


PRODUCT 


QuickTake 150 


EQS-DCS 3; 
(one-shot color, 
B&W, and 
infrared models 
Dicomed Digital 
Camera 


Model 3 and 
Model 3XL 


Model 4 and 
Model 4XL 


Gator 


DCS 460 (color, 
B&W, and 
infrared models 
DCS 420 


Professional 
EOS-DCS 5 


Fujix DS- 
505/DS-515 


Kanlmage GA 


Digital Camera 


DBS II 


CatchLight 


Lumina 


FotoMan Pixtura 


E2 and E2s 


FC70 
SK70 


Fotex F10 


DKC-5000 
CatsEye 


TYPE 
handheld 


handheld 


4x5 
scanning 
back 


handheld 


handheld 


N/A* 


handheld 


handheld 


handheld 


handheld 


stand-alone 
scanning 
camera 


digital 
camera 
back 


digital 
camera 
back 


camera 
bod 
handheld 


handheld 


scanback 
camera 
back 
scanback 


scanback 


digital studio 
camera 


RESOLUTION 


(PIXELS) 


640x480 


6000x7520 over 
72x90mm 


496x365, 8-bit 
grayscale 


496x365, 24-bit 
color 


496x365 


3060x2036 


1524x1012 


1012x1524 


1280x1000 


variable to 
3072x2320 
pixels/inch 


2048x2048 


2048x2048 


2700x3400 
768x512 


1280x1000 


5000x7142 


N/A 


2048x2048 color 


and B&W 


1520x1144 


MAXIMLIM DATA 
FILE SIZE STORAGE 


129MB 


181KB 


930KB 


530kKB color, 
181KB 
grayscale 


NS 


NS 


NS 


NS 


21MB RGB; 


28MB CMYK 


24MB 


24MB 


26.1MB 
NS 


NS 


102.2MB 


20MB 


12MB 


SMB 


1MB flash 
EPROM 


170MB 
PCMCIA-ATA 
Type Ill remov- 
able cards 

1GB internal 
hard disk 


in DRAM 


in DRAM 


in DRAM 


PCMCIA-ATA 
Type Ill 


PCMCIA-ATA 


PCMCIA-ATA 
to Type Ill 


ATA Type | or Il; 
flash or SRAM 


N/A (connects 
to computer by 
SCSI cable) 


relies on host 
computer 


relies on host 
computer 


relies on host 
computer 
nonvolatile 
RAM stores 48 
pictures at 
768x512, 144 
at 384x256 
ATA Type | or Il; 
flash or SRAM 


NVA (connected 
to Mac) 


NA (connected 
to Mac 

N/A (connects 
to PC via SCSI 
cable) 


up to 10 
images in 
memory 


COMPATIBILITY 


Mac and Windows 


based on EOS-1N 
camera; compatible 
with Canon EF lenses 


fits any 4x5 studio 
camera; requires 
Powerbook or PC 
laptop for control 
Mac and 
Windows/DOS 


Mac and 
Windows/DOS 


Mac and 
Windows/DOS 


accepts all F-mount 
lenses for Nikon N90; 
has SCSI interface 
accepts all F-mount 
lenses for Nikon N90; 
has SCSI interface 

all Canon EF Lenses; 
Mac II and higher; IBM 
80386 or higher (with 
SCSI host adapters 
lens mount is Nikon F- 
mount 


any C-mount lens 


requires at least a 
Quadra 950 with 64 
MB of RAM and 

24-bit color 

requires at least a 
Power Mac 8100 

with 64uB of RAM and 
24-bit video 

Mac and Windows 


SENSITIVITY OTHER 
(EQUIVALENT) FEATURES 


ISO 85 


ISO 200-1600 
(color version) 


ASA 50/100/200 


daylight film 


NS 


NS 


ISO 100 


ISO 50-400 for 
color; 100-800 
for B&W 

ISO 100-400 for 
color; 200-800 
for B&W 


ISO 800/1600 
modes 


ISO 25-30 


B&W=ASMSO 200; 
color=ASAVISO 25 


ASA/ISO 100 


ASA 50/100/200 
daylight film 


plugs into serial port of 
IBM-compatible PCs; 
Photo-CD-compatible 


lens mount is Nikon 
F-mount 


all 4x5 cameras 


all 4x5 cameras 


4x5 Sinar view 
camera; Nikon 
Bayonet lens mount 


PC and/or Mac 
(Photoshop plug-in) 


NS 


ISO 800/1600 


modes 


ASA 400 


ASA 100 


ISO 25 


ISO 100 


snap-on lens system 
for close-ups; built-in 
flash 


5-point autofocus; 3- 
zone TTL flash 
metering 


rapid 2MB preview 
scans 


interchangeable 
lenses; Model 3 
Stores 8 images in 
high-quality setting; 
Model 3XL, 36 
images 
interchangeable 
lenses; Model 4 
stores 8 images in 
high-quality setting; 
Model 4XL, 36 
images 
interchangeable 
lenses; live picture 
mode; available in 
ruggedized version 
Duracam 
voice annotation 


voice annotation; 
Captures 5 images in 
2.20 seconds 
captures 10 images 
in 4 seconds; 1000 
images/battery 
charge 

auto/manual focus; 4 
data-compression 
modes; NTSC video 
output 


WYSIWYG live 
window; single-shot 
capture (0.5 to 16 
seconds 

attaches to most 
medium- and large- 
format cameras; 
uses strobe lighting 
uses strobe lighting; 
can photograph 
moving subjects 


Captures images in 
less than 1 minute 
automatic flash and 
exposure control; 
self-timer 


auto/manual focus; 
four data- 
compression modes 


CC1 camera 
computer 


power pack and 
NuBus card for Mac 
captures 12-bit color 
images in 15 
seconds; live video 
focus 

3-CCD camera head; 
interchangeable lens; 
LUT control for 
computer 


PRICE 


$23,000 


Model 3, 
$695; 
Model 3XL, 
$895 


Model 4, 
$795: 
Model 4XL, 
$995 


Starts at 
$695; rug- 
gedized ver- 
sion, starts 
at $995 
$27,995 


$10,995 


$11,995 


DS-505, 
$11,835; 
DS-515, 
$14,835 
body onl 
$36,000 


$28,000 


$34,095 


E2 $13,995; 
E2s, $16,995 


$23,470 


$12,990 
$39,995 


$15,000 
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A Smart... 
fast your industry 
is changing. So, how do 
R, you keep on top of it all? 
You're doing it right now by 


reading a PennWell Graphics Group publication. 


As you grow professionally, PennWell grows with 
you. Because only PennWell gives you a complete 
family of four award-winning magazines that cover every 
aspect of the computer graphics and electronic publishing 
industry. Every publication provides you with the news 
that affects you and your career, plus informative, objec- 
tive reporting on all the emerging technologies, products, 
and applications. You get product reviews, insightful 
articles, and thought-provoking editorials about important 
issues and trends in the industry. 


No matter how you’re involved in computer graphics 
or publishing, PennWell has you covered with a complete 
range of professional publications. 


Call and subscribe to the publications that are right 


for you and your business. 918-835-3161 Ext. 400. 


Computer Graphics World is the premier 
magazine for the computer graphics industry. 
It provides in-depth coverage of modeling, 
animation, and multimedia technologies 

and products across a broad spectrum of 
commercial applications. 


focuses on the digital publishing and prepress 


and software. Published 18 times annually 
in newspaper format, FP is the best source 
of information for these growing markets. 


Computer Artist, the newest PennWell 
publication, is written for art/creative directors, 
graphic designers, and illustrators. CA provides 
comprehensive information on the techniques, 
products, and services necessary to work with 
today’s new electronic tools. 


Electronic Publishing, formerly TypeWorld, 


markets, covering all new products, equipment 


Sypevorld ** eesti iat 
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A Smart 2 
find the industry’s 


most influential readers? Right here 
in one of these PennWell publications. 
@ Only PennWell gives you this kind 
of coverage ®— 436,000 industry professionals 
representing 80% of the market. And you can reach 
them with any of our four in-depth, cost-efficient 
publications covering every aspect of the computer 
graphics and publishing industry. 


These are the serious buyers. They buy in volume, 
making major investments in equipment & software. 
They need to know about the solution that you're 
marketing. In fact, 95% of the combined readership 
of these four publications are buyers. 


Look at it this way: a media buy that reaches this 
many buyers of your product is one smart buy. And 
with our Publishing Plus! Program — that offers up to 
25% in discounts — it borders on sheer genius. 


Call Paul McPherson today for information on the 
smartest media buy in the business. 603-891-9172. 


Color Publishing is a comprehensive source 
of information about the evolving market for 
color publishing systems. It strives to make tech- 
nology understandable to newspapers, service 
bureaus, designers, inplant, and publishing pro- 
fessionals so they can make informed decisions. 


PennWell 


A/E/C Advanced Rendering 

MAc As the result of an alliance with Light- 
Work Design Limited, auto*des*sys (booth # 
unavailable at press time) has included photo- 
realistic rendering in the latest release of 
form*®Z RenderZone. This $1995 program of- 
fers seven levels of rendering,all of which 


can be rendered with one or more lights 
(which can be of three types: distant, spot, or 
point). Texture mapping, which can be proce- 
dural or precaptured, environment mapping, 
bumps, foregrounds, and backgrounds can 
be applied starting with the preview z-buffer 
level. Transparencies can be applied at the full 
z-buffer and the full raytrace levels. A Win- 
dows version of form®Z is expected to be re- 
leased sometime during O3. (Columbus, OH; 
614-488-8838) 

CIRCLE 112 


A/E/C Project Management 
WORKSTATION Matra Datavision (booth # 
unavailable at press time) has added project 
management tools to its Euclid-AEC product 
line. Model Management, based on Euclid’s 
object-oriented database and Oracle’s rela- 
tional database, provides engineers and de- 
signers of packaged process equipment units 
the means to organize the large amounts of 
data and control access to the design modules 
throughout all phases of a project. Prices for 
the Euclid-AEC line begin at $10,000. (Andover, 
MA; 800-854-5429) 

CIRCLE 193 


A/EC 3D Simulations 
WORKSTATION Utilizing real-time 3D ani- 
mation technology, Envision from Deneb Ro- 
botics (Booth #671) enables users to simulate, 
analyze, and optimize automated or human 
workcells by incorporating the actual geome- 
try, motion characteristics, dynamics, and 
communication logic of the human models 
contained in the workcell. Deneb also offers 
Telegrip, which provides a 3D graphical inter- 
face for previewing, interactive programming, 
and real-time bilateral control of remote robot 
and device controllers in harsh or complex 
environments. Pricing information is not 
available for publication. (Auburn Hills, MI; 
810-377-6900) 
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A/E/C SYSTEMS ‘95 


The annual A/E/C SYSTEMS show will 
be held June 5 through 8 in Atlanta. 
For more information, 
call 302-666-6097 


A/E/C Drawing Viewer 

PC With support for the AutoCAD Release 13 
file format, FastLook Plus v7.0 for Windows 
($345), from Kamel Software (Booth #2127), 
can project a fully user-customizable smart 
window onto any database form. In addition, 
with version 7.0, raster images can be viewed 
from 10 to 20 times faster than with previous 
versions, and a new FastLook MDI interface lets 
users view and manipulate images from multi- 
ple windows. (Winter Park, FL; 407-672-0202) 
CIRCLE 115 


A/E/C Functional CAD 

PC Visual CADD for Windows version 1.2, 
from Numera Software (Booth #2165), offers 
a completely open architecture, improved 
performance, customization enhancements, 
and other customer-requested features. The 
program, which is programmable using stan- 
dard programming languages such as Visual 
Basic and Visual C+ +, costs $495 and is being 
sent free of charge to current users. (Seattle; 
206-622-2233) 
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A/EC Design With Ease 

PC/WORKSTATION With its EasyEdit feature, 
Adra Systems’ (Booth #520) Cadra Solids en- 
ables users to directly modify or edit a compo- 
nent’s shape by lifting, moving, stretching, and 


deleting its vertices, faces, and edges. Addition- 
ally, the integrated Sketchpad lets users create 
2D geometry profiles, then project, extrude, re- 
volve, or sweep the geometry to build new fea- 
tures. To facilitate changes, the software main- 
tains a complete graphical history of the mod- 
eling session. (Chelmsford, MA; 508-937-3700) 
CIRCLE 117 


A/E/C Powerful Tools 

PC Bentley Systems’ (Booth #947) Power- 
Tools are full-featured drafting applications 
that finetune Bentley’s MicroStation Power- 
Draft environment. Current offerings available 
from the company include PowerArchitect, de- 
veloped by IdeaGraphix, and P&ID Schematic 
PowerTool (JT/P&ID), developed by Jacobus 
Technology. (Exton, PA; 610-458-2743) 

CIRCLE 118 


A/E/C A New Architrion 

PC/Mac_ BAGH Technologies (Booth #353) 
has completely rewritten its Architrion archi- 
tectural CADD software and has renamed it 
New Architrion. New features and capabilities 
in this $4500 program include the ability to 
work interchangeably in 3D or 2D with fully 
linked access, the ability to work at city scale 
within 1 mil, associative dimensioning in any 
workplace, visual parametrics, intelligent ob- 
jects and symbols, and intelligent material hi- 
erarchy. In addition, this version offers a De- 
sign-Track feature that remembers each step 
the user takes in the design and adjusts the 
position, number, and shape of objects de- 
pending on action taken on other objects. 
(Montreal; 514-273-0522) 

CIRCLE 119 


A/E/C Enhancing Workflow 

PC _ Designed to operate with MicroStation 
PowerDraft, IdeaGraphix’s (Booth #1159, 
847) PowerArchitect lets designers quickly 
and easily bring a project from schematic lay- 
out through contract documentation. Power- 
Architect ($2995 bundled with PowerDraft) 
files are fully compatible with the company’s 
MicroArchitect and can be imported for data 
extractions and 3D modeling. (Atlanta; 404- 
352-5110) 

CIRCLE 120 


A/E/C Documenting Designs 
PC ARCHT 13.0 for AutoCAD Release 13— 
the sixth major release of Ketiv Technologies’ 
(Booth #1658) architectural design soft- 
ware—includes new features using the Style 
concept for adding, modifying, updating, edit- 
ing, and saving assemblies in drawings with- 
out redrawing them. The $1195 program also 
provides a variety of enhanced 2D production 
drafting features, customizable reporting and 
scheduling capabilities, auto-dimensioning 
tools, and hundreds of new door- and 
window-style additions. (Portland, OR; 
800-458-0690) 

CIRCLE 121 


A/E/C Automated Architecture 


PC Softdesk (Booth #1447) has enhanced its 
Softdesk 7 (S7) Building Design & Engineering 
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epends on the garlic press. And the software, of course. If it’s to a giant leap. And an open and extensible renderer (the most 


Softimage® 3D, Version 3.0, your vision of brilliance, no | | powerful made) with programmable shaders that let you create 


matter how warped, will look exactly the way it looks in your I | and vary any atmospheric effect imaginable. Experiment with all 


mind. This is software designed to give you uninhibited creative types of visual media using our digital compositor, Softimage Eddie’ 


freedom. With a responsive modeller that meets any demand and create images no human has ever seen. In the U.S., please call 


any project could have. An advanced motion capture system (800) 576-3846, Dept. B. Microsoft 
that lets you achieve infinite subtleties, from the tiniest wink a And see what you think. Sean aa Rae a ee eee 


either trademarks or registered trademarks of Microsoft Corporation in the United States and/or other countries. Softimage is a registered 


All those clever enough to read the fine print will be glad to know Softimage 3D has a new incredibly low 
price. © 1995 Microsoft Corporation. All rights reserved. Microsoft and Where do you want to go today? are trademark and Eddie is a trademark of Softimage, a wholly owned subsidiary of Microsoft Corporation. 
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Bob Greenberg 
CHAIRMAN/CEO, R/GA DIGITAL STUDIOS 


CREDITS: Shell, ‘Dancing Pumps”; diet Coke, 

“Nightclub”; John Hancock, ““Peaceable 
Kingdom’; Zelig; Predator; Demolition Man; 
Eerie understanding of Art Brut. 
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Family for AutoCAD Releases 12 and 13. Fea- 
tured in this family are Auto-Architect, Build- 
ing Base, HVAC, Plumbing, Piping, Electric, 
Structural Plans & Elevations, and Steel De- 


tailer. New S7 capabilities include full net- 
work support with record file locking of the 
point database to facilitate multidisciplined, 
multiuser projects; translation and localiza- 
tion tools; integration with Softdesk 
Civil/Survey, Productivity, and Imaging Fami- 
lies; and a user interface that is consistent 
throughout the S7 product line. Module 
pricing ranges from $400 to $1000. (Hen- 
niker, NH; 603-428-3191) 
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A/EC Architectural CAD 
PC/MAC_ Graphisoft US’ (Booth #347) Archi- 
CAD for Windows NT is 100% compatible with 
the DOS/Windows and Mac versions, but runs 
about 30% faster, is true 32-bit, and offers high- 
er screen resolution and increased data securi- 
ty compared to the Windows 3.1 version. Pric- 
ing is $4995 for first licenses and $2997 for ad- 
ditional licenses. The company also offers 
Zoom 4.6 and Atlantis Render 1.6.2 as a single 
CD-ROM bundle. Available for the Mac, Zoom 
is a 3D modeler that offers design tools includ- 
ing mesh surfaces and Boolean solids opera- 
tors. (San Francisco; 800-344-3468) 
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A/E/C Duct Work 

PC_ For calculating optimal duct sizes, Duct- 
Size from Elite Software (Booth #1565) uses 
static regain, equal friction, or constant veloci- 
ty methods. The latest version of the software 
offers a user-definable rectangular duct-sizing 
schedule as well as the ability to perform noise 
analyses and the use of function keys to speed 
data entry and program operation. A metric 
version of this $495, fully AutoCAD-compatible 
product is also now available. (Bryan, TX; 409- 
846-2340) 
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A/E/C Mapping It Out 

PC Nikon’s (booth # unavailable at press 
time) new mapping software, NS-700, enables 
a surveyor to download a day’s filed work 
within minutes of completing it, reduce data 


to coordinates, and view survey data on- 
screen. NS-700 utilizes feature codes and 
symbol libraries to automate the mapping 
process. Nikon also offers Version 1.2 of AP- 
700 Field Station, which boasts new features 
for Control and Traverse Adjustment, Stake- 
out, Multiple Point Resection, Remote 
Benchmark, on-screen mapping, and a 
range of COGO functions. Additionally, 
DTM-300 is a new total station with ad- 
vanced software capabilities, on-board stor- 
age, and a high level of accuracy. (Melville, 
NY; 516-547-4200) 
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A/E/C Updated ArcCAD 

PC ArcCAD version 11.4 from Environ- 
mental Systems Research Institute (Booth 
#1911) fully supports Autodesk’s AutoCAD 
Release 13. The $2995 program, which sup- 
ports the standard .dbf database file format, 
now supports SOL-based themes via Auto- 
CAD’s ASI module, which enables the prod- 
uct to access other industry-standard data- 
bases such as Oracle, Paradox, and Informix. 
In addition, ArcCAD’s new Image Theme 
concept enables the software to support ba- 
sic raster image functionality. (Redlands, CA; 
909-743-2853) 

CIRCLE 126 


erease ot 


A/E/C Photogrammetry Tool 


WORKSTATION CADCentre’s (Booth #247) 
latest release combines industrial photogram- 
metry with computer analysis to produce a 
PDMS 3D computer model of a specific area 


or an entire plant. With PDMS Photo-AB, data 
analysis involves converting photos to digital 
images and calibrating the images. The PDMS 
model can be built up using the analyzed data 
from the photogrammetric process. The re- 
sulting PDMS model can then be used to 
maintain an accurate record of the as-built 
plant for engineering changes or additions. 
Pricing information is not available for publi- 
cation. (Houston; 713-977-1225) 
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BRING TECHNOLOGY 
= WOURE! 


LONG ISLAND, NEW YORK 


Acclaim Entertainment is a highly successful, fast growing company and 
° 


a recognized world leader in the publishing 


interactive software. 


Renowned for its sophisticated motion-capture technology and character 
animation systems, Acclaim is located on the north shore of Long Island, 
less than one hour from New York City. The following challenging career 
opportunities are available for creative thinkers: 


ANIMATORS & Jk. ANIMATORS 


You will create character animation for our internal game productions and 
perform motion editing tasks working with motion-capture data. Experience 
with existing software packages such as Wavefront is required. Technical ori- 
entation and computer literacy (knowledge of UNIX, etc.) a strong plus. 


Dept. Code AJA CG. 


To apply for this position, please forward sample reel with resume. 


GRAPHIC ENGINEER 


- Roe of our Advanced Technology Group you will assist in all aspects 
fe) 


&D with related explorations into scanning techniques. 


specifically be 


involved with 3D _ character 


You will 


buildin 


model 


and oben bee for R&D purposes in addition to Polygon reduction an 


skin and s 


eleton development. Dept. Code GE CG. 


If you are an experienced, strongly self-motivated individual with good 
interpersonal skills, forward your resume, indicating appropriate code, 


to: Alisa Suesser, 


Equal Opportunity Employer. 


Human Resources 
ENTERTAINMENT, One Acclaim Plaza, Glen 


Department, ACCLAIM 
ove, NY 11542-2708. 


AK\aim 


entertainment, in 


COMPUTER GRAPHICS WORLD EX 


CIRCLE 34 ON INFORMATION CARD 


COOL HANDS LOOK | 


@ GRAPHICS 


@ DIGITAL MEDIA 


@ CREATIVITY 


t © Virtua 


inmen 


3 


Enterta 


PUTER GRAPHICS 


ive 


ition Centre, Londo 


3 
@ 
2 
< 
® 

—) 
S 
° 
= 
° 
° 
= 
~) 
= 


@ Computer Graphics Expo is Europe’s most successful event 

showing the latest in graphics and digital media technologies. 
Computer Graphics Expo ‘94 saw thousands of users from across Europe attend its 
huge programme of seminars, workshops, courses and screenings. In 1995 the 
exhibition area will feature over 200 companies in the market from all over the world. 


Computer Graphics Expo ‘95 features: 
e The largest exhibition of its kind in Europe 


bes 
1) 
& 
dew 
@ 
we 
£ 
& 
°o 
® 
i <] 
> 
i 
& 
oS 
ee 
w 
bs] 
oO 
sS 
© 
© 
ens 
—2 
E 
= 
Sam 
kee 
oO 
ha 


ion 


= 


e A multistream conference and courses programme 
e The Virtual Reality User Show 
saan e The London Effects & Animation Festival 
e Creative Production in Film, Broadcast & Video 
e Interactive Entertainment Development Forum 
e Broadcast Design Association European Conference 
e Computer Art & Design Show 
Call for entries 
The London Effects & Animation For further details of 
Festival teatures one of the largest Computer Graphics Expo and 
sine: The London Effects & Animation Festival contact 
competitions in the world for cre- ee A i 
Aivat eis cites uae 3 Digital Media International 
, are Sekt wes 10 Barley Mow Passage, Chiswick, London, W4 4PH, UK 
receive details of how to enter Tel: +44 (09181 995 3632 
from Digital Media International Fax: +44 (0)181 995 3633 


email:Robert@digmedia.demon.co.uk 
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A/EC Design & Management 
PC With Drawbase CAD software for Win- 
dows from CADWorks (Booth #659), users 
can create and revise accurate drawings 
while the on-line database tracks descriptive 
information contained in the drawings. 
Drawings from other CAD systems, in either 
DXF or AutoCAD DWG format, can be im- 
ported and exported from Drawbase, which 
comes with a starter set of library symbols, 
sample drawings, databases, and report defi- 
nitions. Two versions are available, ranging 
in price from $4400 to $5500. DecisionBase 
($500) is a view-only version of Drawbase. 
(Cambridge, MA; 617-868-6003) 

CIRCLE 128 


A/EC Encad Plotters 
PC/MAC/WORKSTATION Both CadJet and 
NovaJet II from Encad (Booth #805) feature a 
refined user interface with dedicated quick-ac- 
tion buttons for frequently used instructions. 
CadJet offers fast 
monochrome plot- 
ting, roll- or sheet- 
fed operation, and 
color capability at 
$3795 for the 24- 
inch model and 
$4495 for the 36- 
incher. The. Nova- 
Jet Il features fast, 
multiple-speed en- 
- —_____| hanced color print- 
ing modes. The NovaJet Ill D- and E-size mod- 
els are priced at $7495 and $8495, respectively. 
(San Diego; 800-45-ENCAD) 
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A/E/C Large-Format Plotters 
PC Four models form the basis of Mutoh’s 
(Booth #731) new AccuJet Series of inkjet 
plotters featuring 300dpi resolution and cut- 
sheet or roll-feed capabilities. The series in- 
cludes the MAJ-24M ($2995) for D-size mono- 
chrome applications; the MAJ-36M ($3795) for 
E-size monochrome applications; the MAJ- 
24C ($3695) for D-size color applications; and 
the MAJ-36C ($4495) for E-size color applica- 
tions. (Mt. Prospect, IL; 708-952-8880) 

CIRCLE 130 


A/E/C Multifunction Machines 
WORKSTATION By incorporating features 
such as Océ Image Logic and Océ Copy Press 
technology, Océ’s (Booth #1327) 9800 plot- 
ter/copier (prices range from $140,000 to 
$210,000) is designed to maximize productivity 
and ensure quality in digital, hard-copy, or hy- 
brid environments. Employing the Océ 9800's 
Set Processing technology, users can scan 
multiple sets of documents to copy and then 


print out the sets fully sorted and folded ac- 
cording to specifications. Other company 
products include the Océ 9500-S Series plot- 
ter/scanner/copier (prices range from $42,995 
to $59,995), the Océ 7050 Series copiers 
(prices range from $6000 to $14,000), the Océ 
6000-S Series scanners, the Océ 7150 two-roll 
copier, and the Océ 3000 microfilm scanner. 
(Itasca, IL; 800-445-3526) 
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A/E/C Plotter Price Reduced 
PC/MAC/WORKSTATION Summagraphics 
(Booth #1427) has reduced the prices of its 
SummavJet 2 Series large-format color and 
monochrome inkjet plotters to the following: 
$2299 for the D-size monochrome; $2999 for the 
E-size monochrome; $3199 for the D-size color; 
and $3799 for the E-size color. The company has 
also added a roll-feed option to the SummaJet 2 
series ($299 for D-size models; $399 for E-size 
models). (Austin, TX; 512-835-0900) 
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A/E/C Large-Document Scans 

PC/WORKSTATION Using the latest tricolor 
CCDs, Vidar’s (Booth #637) TruScan CS400 
scanner outputs 24-bit full-color images at 
400dpi from documents up to 36 inches wide. 


user-definable colors or groups of colors. De- 
pending on the color-separation mode selected, 
a typical E-size document may be scanned in 
less than 1 minute. The unit lists for $39,995 and 
comes with a SCSI interface and Windows-com- 
patible software. (Herndon, VA; 703-471-7070) 
CIRCLE 133 


A/E/C Apple Picking 

MAc A number of recent announcements 
from Apple Computer (Booth #447) further 
define the company’s commitment to the 
graphics community. Introductions and en- 
hancements include new Power Macs (the 
6100/66, 7100/80, and 8100/100), ranging in 
price from $1819 to $6379; QuickTime VR 
software, which lets a user view a photograph- 


ic or rendered representation of a scene 
($2000-per-seat license fee); and Macintosh 


System 7.5 Update 1.0 and QuickDraw GX 1.1, 
available to the public on most major on-line 
services. (Cupertino, CA; 408-996-1010) 
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A/E/C Global Presentations 
PC Among the latest products from Numon- 
ics Corp. (Booth #1653) are the AccuGrid II 
high-accuracy digitizing tablets, with convert- 
ible cordless or corded pens and cursors 
which offer an edge-to-edge flat surface de- 
sign (prices range from $2595 to $4395); the 
Design Partner 9000 cutter/plotter ($8495); 
and the BidMatelI-XNT cordless digitizing 
tablet ($1845 for the 30x36-inch version, $2345 
for the 36x48-inch version), which was de- 
signed specifically for construction estimating. 
(Montgomeryville, PA; 215-362-2766) 
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A/EC Relieve the Jitters 
PC/MAC/WORKSTATION To eliminate image 
jitter and distortion on computer monitors 
and video displays, NoRad (Booth #1879) of- 
fers the JitterBox. Made of an alloy processed 
for high magnetic permeability, the Jitter- 
Box—comprising four identical corner pieces 
that attach to and slide into each other— 
works by attracting and absorbing external 
magnetic fields. Prices range from $395 to 
$595. (Carson, CA; 800-262-3260) 
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A/EC Facilities Management 
PC By integrating facilities data with CAD 
drawings, charts, and graphs, Archibus’ 
(Booth #2239) Archibus/FM 40 produces re- 
ports and analyses that are critical to manag- 
ing a company’s assets efficiently. Features in- 
clude task-oriented menus; industry-specific 
FM procedures; integrated data, drawings, 
and graphics; Open Database connectivity; 
and customizability. Pricing was not available 
at press time. (Boston; 617-338-1011) 
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A/E/C Midrange Servers 
WORKSTATION Priced from $21,270, the new 
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EVENTS 


11-14 Autofact Asia 95, held in Singapore. Con- 
tact: SME (313-271-1500); (fax: 313-271-2861). 


25-27 Multimedia Expo East, held in New York. 
Contact: American Expositions (212-226-4141); 
(fax: 212-226-4983). 


6-11 SIGGRAPH ’95, held in Los Angeles. Contact: 
Smith Bucklin & Assoc. (312-644-6610); (fax: 312- 
321-6867). 


8-11 MacWorld Expo, held in Boston. Contact: 
Mitch Hall Assoc. (617-361-2001): (fax: 617-361- 
3389). 


23-25 Washington Interactive Multimedia ’95, held 
in Washington, DC. Contact: The Society for Applied 
Learning Technology (703-347-0055): (fax: 703- 
349-3169). 


6-9 SMPTE Technical Conference and World Media 
Expo, held in New Orleans. Contact: SMPTE (914- 
761-1100); (fax: 914-761-3115). 


11-14 Information Superhighway Summit, held in 
Santa Clara, CA. Contact: IDG World Expo (508- 
879-6700): (fax: 508-872-8237). 


12-14 Multimedia Expo West & Internet San Fran- 
cisco Online and On the Web, held in San Francisco. 
Contact: American Expositions (212-226-4141); 
(fax: 212-226-4983). 


19-21 Video Expo, held in New York. Contact: 
Knowledge Industry Publications (800-800-5474) 
or (914-328-9157); (fax: 914-328-0649). 


23-25 ShowBiz Europe, held in Munich, Germany. 
Contact: Advanstar Expo (714-513-8400): (fax: 
714-513-8481). 


25-28 EDMS Vision ’95, held in Chicago. Contact: 
The Kalthoff Group (513-794-3367) or (800-242- 
6822): (fax: 513-794-3363). 


3-5 PC Expo, held in Chicago. Contact: Bruno 
Blenheim Inc. (201-346-1400); (fax: 201-346- 
1532). 


8-11 Graph Expo, held in Chicago. Contact: Graph- 
ic Arts Show Company (703-264-7200); (fax: 703- 
620-9187). 


29-Nov.1 Autodesk University Conference & Exhi- 


bition, held in San Francisco. Contact: Autodesk 
University (415-905-4994): (fax: 415-905-2220). 


EMACOMPUTER GRAPHICS WORLD HUIEREEE 


HP 9000 K-Class servers from Hewlett-Packard 
(Booth #1127) feature an advanced memory 
interface with a 960MB/second bus bandwidth 
and a memory capacity of up to 2GB, high- 
speed I/O channels delivering 256MB/second 
throughput, and more efficient cache manage- 
ment. With up to four-way symmetric multi- 
processing, the servers double the memory Cca- 
pacity and triple the throughput of current HP 
systems. (Chelmsford, MA; 800-752-0900) 
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A/E/C Working in VR 

PC_ For building both virtual-reality applica- 
tions and interfaces, Superscape (Booth #677) 
offers VR Works, an authoring program that 
lets users create 3D, computer-generated in- 
formation in real time. Besides creating appli- 
cations with its suite of editors, scripting lan- 
guage, run-time software, clip-art library, and 
DXF conversion utility, the $8995 product can 
also be used to design interfaces for real-time 
data feeds as well as for building driver pro- 
grams for operation with external hardware. 
(Palo Alto, CA; 415-812-9380) 
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The following products, previously an- 
nounced, will also be on display: 


A/E/C IBM’s Attraction 
PC/WORKSTATION In addition to some of the 
latest OS/2 Warp solutions, IBM (Booth #1613) 
offers products for the following applications: 
plant design, document management, build- 
ing design, facilities management, virtual reali- 
ty, rendering, global AEC communications, 
product data management, document man- 
agement systems, and services. (Boca Raton, 
FL; 310-447-4366) 
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A/E/C X Marks CAD 

PC General-purpose 2D and 3D CAD drafting 
is provided in Xitron’s (booth # unavailable at 
press time) XCAD software for Windows and 
Windows NT. Key features include NURBS 
curves and surfaces as well as versatile 
freeform surface creation and editing and 
shading with multiple light sources. (Cincinnati; 
513-762-7638) 
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A/E/C Workgroup Printing 
MAC/PC/WORKSTATION Priced at $4995, the 
Phaser 340 desktop color printer from Tek- 
tronix (Booth #1456) creates color output on 
ordinary office papers. Features include four- 
pages-per-minute printing speed, ColorStix 
solid-ink sticks, and TekColor Dynamic Cor- 
rection. (Wilsonville, OR; 503-685-3150) 
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RESOURCES 


Designing on CAD Systems 

Computer Graphics for Design: From Algorithms to Au- 
toCAD explains how CAD programs function and helps 
users solve problems associated with designing on 


CAD systems. Prentice Hall (Old Tappan, NJ), 544 


pages, $52. 
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CD Market Report 

BIS Strategic Decisions (Norwell, MA) offers its Forecasting 
the Markets for CD Discs and Drives: Outlook for Comput- 
er-Based and Set-Top Markets report, which analyzes the 
opportunities in this muttibillion-dollar market. $995. 
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Engineering Reference 

Written by experts in the engineering field, High-Perfor- 
mance Computing in Engineering discusses recent ad- 
vances from applications in supercomputing to numeri- 
cally intensive engineering problems. Computational Me- 
chanics Inc. (Billerica, MA), 640 pages, $222. 
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Digital Image Processing 

Digital Image Processing: Principles and Applications is a 
book/disk set that discusses the fundamentals behind digi- 
tal image processing and image enhancement and restora- 
tion. This resource also discusses image compression 
and visualization and features hardware and methods for 
acquiring, displaying, and processing digital images. John 
Wiley & Sons (New York), 472 pages, $39.95. 
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Director CD 

The MediaBook CD for Director features more than 100 
royalty-free Xobjects for Director 3.1.3, 4.0, 4.0.4, and Di- 
rector for Windows, and reusable Lingo code. This CD al- 
So features a Lingo library that contains more than 200 
ready-to-use Lingo handlers and functions that can be 
copied and pasted into your work. Gray Matter Design 
(San Francisco), $299. 
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AutoCAD Reference 

AutoCAD: A Concise Guide to Commands and Features, 
Fourth Edition is a book/disk set that contains information 
on the features in AutoCAD Release 13 and discusses 
tablet menus, overlays, and attributes. Ventana Press 
(Chapel Hill, NC), 696 pages, $27.95. 
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Creating Special Effects 

Photoshop 3.0 Special Effects How-To: The Definitive 
Macintosh Photoshop Problem Solver is a book/CD set 
that provides information on creating special effects using 
Adobe Photoshop Version 3.0. Waite Group Press (Corte 
Madera, CA), 640 pages, $39.95. 
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Accessible VR 

Step Into Virtual Reality is designed to teach users how to 
inexpensively create their own virtual-reality system with 
just a PC and available software. McGraw-Hill Inc. (Blue 
Ridge Summit, PA), 304 pages, $32.95. 
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Digital Fotovix IIIS-D, 


when you need it...now. 


IMAGE PROCESSING AND MANIPULATION, | — 
SPECIAL EFFECTS, DARKROOM TOOLS, KEY's You've got to get this desktop presentation together for 
AND MASKS, RETOUCH > your 9 am meeting tomorrow morning, with the C.E.O. 


of the company. It's got to be great. You've got nearly 100 
slides, corporate videos, some product and less than a 
day...When you need to incorporate photo and video 
images into your desktop or video presentation, make 
sure they're captured with Digital Fotovix. 


Captures full color images in under 10 seconds ¢ File sizes 

small enough to make your presentation run smoothly 
Grabs images from VCR's and 
camcorders * more 


For Macintosh or PC. 
Driver software, 
Photoshop Plug-in 
and SCSI cable 
included. 


fone | Ca +7 n 
LE 69 NO. 4-52 — . rae AMRO 


11231 PICKFO. “BOGOTA COLUMBIA. | aud imas Gh woes 
es A. CA 90064 3120 TEL: (571) 313-0358 Blvd., Port Washington, NY 11050 (516)484-8880 
(310) 445-5620 FAX: (571) 248-7482 
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WIREFRAME EXPRESS” 


Awarded Avest Of Show at Autodesk University 1994 by CADENCE Magazine 


pe 
aM ie 


“ss PA SINS 
f BARN 


Ks 
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Creating wireframes from photographs, 2D engineering 
drawings or computer generated images is fast and easy. 
A true time saver, WIREFRAME EXPRESS does all the math of 
solving camera parameters XYZ, azimuth, elevation and tilt. 
It’s true reverse engineering; photo-to-CAD. 


= “ m ff Features include: 
Mi cr oScr ibe-3D | Quick-Look Lite: Allows an original image to be mapped onto 


...@ new dimension in desktop digitizing | the wire frame - view from all angles 


Mirror: Completes symmetrical wireframes from just a half wireframe 
Merge: Merges several wireframes into a single wireframe 

Snap-to: Creates “plumb” wireframes 

Accurate measurements of distance between points 
Internal spreadsheet for all data 

Export wireframes as DXF files 


Features: 
High Accuracy — 0.015” (0.38 mm) Price 
Huge Work Volume — 50” Sphere $ 
Counterbalanced — Comfortable feel 2395 
Graphite Structure — Rugged and lightweight 
Serial Interface — PC, Macintosh, SGI, and others | 
Software Support—works with most 3D graphics packages | Only $395.00 


Immersion Corporation | View sample images from our — 
Visaand } : 
Oa ee ea us SUNTHONICS 
; ies | To 0 rd er (a | 8 0 0 51 49] a 0787 New Dimensions in Digital Reality 


\} JRMA TON ,ARL 
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DESIGNJET 
HP650C-P/S D$6,933.00 E$7,698.00 
HP650C $5,689.00 E$6,399.00 
HP600 D$4,049.00 E$4,899.00 
HP220 D$1,972.00 E$2,550.00 


TECHJET 


MONO 5424R D-SIZE $2,199.00 
MONO 5436R E-SIZE $2,799.00 
COLOR 5324 D-SIZE $4,199.00 
COLOR 5336 E-SIZE $4,771.00 


SUMMAJET-2 


MONO 1324M D-SIZE $1,899.00 
MONO 1336M E-SIZE $2,499.00 
COLOR 1324C D-SIZE $2,325.00 
COLOR 1336C E-SIZE $2,875.00 


SUPPLIES FOR PLOTTER 
(INKJET, PEN, THERMAL) 


al 1-800-831-8587 
i Cadd/Engineering Supply 
: 8601 73rd Avenue N., Suite 11 

Brooklyn Park, MN 55428 

(612) 536-0624 

FAX 612-536-0301 
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IRIS 
COLOR PRINTS 
UP TO 33"x 47" 


Attn: SGI, HP, Sun and PC users: 

If you are developing 3-D graphics applications 
under UNIX, Windows, or DOS, it only makes 
sense to include AudioReality. AudioReality is 


4"x 5" & i 10" | ARE 
000+ 


COLOR CHROME 
OUTPUT vf 


the only true real-time interactive 3-D audio. The 
3-D audio pioneers at Crystal River Engineering 
now offer a turnkey 8-16 channel AudioReality 

system - the Acoustetron Il. 


FREREREREREEREEREES EER REE EE 


PREPRESS 


UP TO 32"x 36" FILM OUTPUT! 


Call now for more information on CRE's line of 
AudioReality products. One of them will be right 
for your application. 
Crystal River Engineering 
® Tel: 415-323-8155 x 20 
\ Fax: 415-323-8157 


Internet: info@cre.com 


advance 


feproductions nce 
100 i DRIVE ¢ NO. ANDOVER, MA 01845 
(508) 685-2911 
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Rei | Inc. © 931 Hamilton Ave. ¢ Menlo Park, California 94025 ¢ Tel. 415-329-1920 © Fax 415-329-1928 


Be 1104. Models” 
UNLOCKED 


Acuris | 
ClipModel — 
Library — 


school setting | 
a world standard for 
Animation & 
| MultiMedia Training? 
. They come from around the world to 
* learn "High End" Animation and : 
. MultiMedia ...and go on to workin 
leading studios creating film, 
advertising, CD-ROM's and BIG, 
personal rewards. 


® “High Ena" studios with Silicon 
Graphics gear & SOFTIMAGE F/X 
Extreme and more! 


h Expressions ¢ 6. Human Forms- Woman . 2 


DXF _30_FACE 
Call ap for your free catalog 
GRP Topas 228 
GRP _ Topas 74 
ary MDL MacroModel © 


PIPSUIINY °F BNYUINY -sOU9zU] “T © SALeIgIT 9 OW! PapIAIp S|aPOW +OTT ‘T-G9 


5. Human Faces- Man & Child 


ueW -SuiO, ueWwNnyY "y e uedef 9% YSN ‘YWeR BF Bqo]y -AydeiZ0ay “¢ ce BINpWINy PY Saad -10119}xXj “Z ® Instr uctors & placement staff 

— “networked" to the film and video 

__ industry who are aggressive about 

__ placement and portfolio development. 


ES Added programs in MultiMedia, 
\ r __ digital audio/video production. 


. ....., © Degree program too (Minneapolis) in 
COLOR PRINTERS & SUPPLIES = ___. MultiMedia/Animation Design. 


a | S * % . Call, Fax or Write for information 
y-srou! rns . , - &financial assistance for 
¥ i ; ' qualified students. 


_ Two locations S 800-800-2835 


2 Minneapolis, MN 


ELECTROGRAPH carries and stocks reo eI "sl sig 9 Fax 612-721-6642 
the high quality Mitsubishi dye-sub : | American scasd@aol.com 
and thermal wax printers & supplies. Industrial Strength | rata pee ) 800-288-7442 
We are also a factory-authorized 3-D Digitizing pS Aaien’ Fax 919-981-0946 


service center for Mitsubishi. Products and Services B Ncsca@aol.com 


At Prices You Can Afford SCHOO of 
Communication 


¢ ALL ‘ 800 77 6 57 9 : econ Ux, : oe is 2526 27th Avenue S. 
800.776.5716 La Jolla, CA 92037 619 459-9027 i ae 
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DEC eHPeSUN eSGI 
WORKSTATIONS 


Pre-owned and Refurb 
Systems, Options, Spares 
Mfg maintenance eligible 


Full Warranties 


LEASE 

RENT TO OWN 
TRADE-IN 

BUY OR SELL 


DATA INSTRUMENTS, INC 
800-466-1144 
fax 404-919-2004 


e believe the world is changing 

faster than anyone can imagine. 
That things are getting harder, not eas- 
ier. We believe opportunity does not 
come in the form of a lottery ticket but 
through commitment, focus, self disci- 
pline, and the ability to work hard. We 
believe time is precious. That it is not 
enough to commit to change, one 
must commit to always changing. 

Our 3D Computer Animation 
Production Program is the best in the 
world. In fact we offer several produc- 
tion programs that are equivalent or 
superior to the best post-graduate pro- 
grams anywhere. The difference is our 
programs take less time... a lot less. 


Full-time Direct Education™ 
programs in: 


3D Computer Animation 
Multimedia Production 
Film Production 
Portfolio Film Production 
Certified Alias Programs 
Certified Avid Programs 
Classical Animation 
Acting for Film & Television 


1-800-661-4101 


FILM 


MASTERCAM TRADESTATION 


SURFCAM 3DSTUDIO TANGO AUTOCAD 


FEAR 
NO 


HARDWARE LOCK 


Sole providers of lock removal 
programs for Rainbow Technologies locks 


GV INOIS SNITYSEWIL S¥dOL 


609-390-2799 One Evergreen Drive 
609-390-3750 FAX IMAGINE THAT Seaville, NJ 08230 


For licensed wsers only 


A FULLY FUNCTIONING 
KEYBOARD 
FOR ONE HAND 


BEART I 


PERSONAL KEYBOARD 
"BY INFOGRIP ® 


f@ Frees your other hand to work with 
a mouse, trackball or stylus. 


H@ Ergonomically designed — comfortable 
hand position and less finger movement. 


For more information or to order call 


(800) 397-0921 


1141 E. Main St. * Ventura, CA 93001 


Infogrip, inc. 
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A SPECTACULAR DEMONSTRATION OF OUR NEW 
INTERCHANGE TRANSLATION SOFTWARE 
EASILY MOVE BETWEEN MANY 3D FILE FORMATS 


SYNDESIS VOL. I: 500 MODELS 


3D-ROM vot. i: 200 MODELS 


EVERY 3D-ROM MODEL PRESENT IN AUTOCAD .DXF, 
31D STUDIO 3DS, LIGHTWAVE, IMAGINE AND 
WAVEFRONT FORMAT, UNLOCKED AND READY TO USE 


or a 


von 


** 


PLUS DEMO MODELS FROM VIEWPOINT DATALABS, 
NOUMENON LABS, IMAGINATION WORKS AND OTHERS 


EACH 3D-ROM JUST $99.95 


ew! SYNDEDSIS 


AVALON 


A SNAPSHOT OF THE INTERNET'S 
MOST POPULAR 3D REPOSITORY 
avalon.chinalake.navy.mil 
HUNDREDS OF MODELS, DOCS AND UTILITIES 
ISO-9660 AND ROCK RIDGE COMPATIBLE 
FOR PC, MAC, AMIGA AND UNIX 


ONE CDROM JUST $49.95 


§ Y N DE § [| §  235SOUTH MaINST. 
CORPORATION e@ JEFFERSON, WI 53549 
e® & (414) 674-5200 

mh @ 414) 674-6363 FAX 

L) 


Call to find out how to get a free Syndesis 3D-ROM! 
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image alchemy ps™ 


Import - Export - Compress 


Import 3D, CAD, & 
GIS Graphics into 
other Documents. 
Convert to FAX, 
Printer, Plotter 
Formats. 


Image Alchemy PS 
reads PostScript® 
Level Il and 
Converts 70+ 


incorporates fl Image Formats — 


all variations. 


High-Quality Scaling, Dithering, Palette Management, Colorspace Conversion. DOS $349, UNIX $495. 


#400 - 1168 HAMILTON STREET, 
VANCOUVER, B.C. CANADA V6B 282 


; Faxback from your fax machine: +1 510 252 0303. Tet 800 252 O101; Fax: +1 510 252 0909; cgwinfo @ handmadesw.com 
email: query1@multimedia.edu 


(HEE EEE EEE EREENREEBERMEEREERERBREREREEREEEEEEREEE XE 
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<i@? MOTION CAPTURE 1 [jum won) 


DIGITIZERS « INKJETS » ELECTROSTATIC 
BioVision offers a state-of-the-art motion capture service for the Video Game and 
Computer Graphic Animation Industries including 3D Cartooning. BioVision 


Licensed 
to 
Export 


¢ GUARANTEED - 
SAVE - 30% - 50% - 


70% - & MORE 


software in conjunction with our 3D optical multi-camera data acquisition system < ZETA Gea PACKARD 
captures, calculates and animates motion accurately and efficiently, thereby pastenseanics C°7 nauros 


enabling our clients to produce a better product, in less time, at a lower cost. 


ene ; : ; ens houston <—prap 
BioVision will enable the characters in your production to have extremely natural | jf | 0" instrument 
and fluid motion. SF VERSATEC © NUMONICS 
BioVision software allows BioVision Motion Data to be imported into leading anima- ga Roland 
tion packages including Alias, Softimage, Wavefront (Preview and Kinemation), ~=5'CalComp LEY GRAPHTEC | 


and Nichimen Graphics. 

For more info and a demo tape call Ken Kline or Dwayne Mason at 800-866-3463. 
BioVision ¢ 1580 California St. © San Francisco, CA 94109 

TEL 415-292-0333 © FAX 415-292-0344 
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Strata ¢CoSA After Effects *formeZ*¢FWB guy ee — = = REMOVE. 
MED researc HARDWARE LOCKS 


IMAGING WORKSHOP PROTECT YOUR INVESTMENT! 


MAINTAIN PRODUCTIVITY! 
year round schedule Software utility that allows for 


individual workstations the removal of hardware locks. 
latest software Available for most major 
small classes CAD/CAM and PCB 

PC or MAC software programs 
taught by the "Masters" Easy - Simple - Guaranteed 


The Leader in Digital Programs start at $99.00 U.S. 


° Visa , Mastercard & American Express 
Imaging Workshops Call or Fax for more Information 
FOR LICENSED USERS ONLY 


Write or Call for Free Catalog SafeSoft Systems Inc. _ PH(204)669-4639 J 
(407) 391-7557 201-1111 Munroe Ave. FAX(204)668-3566 
2310 E. Silver Palm Rd*Boca Raton*FL*33432 Winnipeg, Mb. Canada R2K 325 


igital pesouraes Inc. s 
GW PO. Box 23051, Portland, Oregon 97223 6® 
503-246-0202 » FAX 503-625-0600 
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GROUP 
2D-3D ANIMATION & CAD 


software * hardware * complete systems 
consulting * training * real support 


DIGITAL VIDEO SOLUTIONS 


storage * video * raid drives * 3d digitizers 


$*SGI* PC 


800 ° 357 * MEDIA 
VOICE 213.656.0815 
FAX 213.656.7323 


(ucstcn Financing Available [VISA | 


LightWave ¢ Tree ¢ Micronet * Mega 


¢ Elastic Reality « YARC « Diaquest « Hash Animation Master ¢ 
@ 9) }9WI) « Jdjndg « OAg 49}UISIAg [GIA * PULIS UOIZEWIUY ZY] 
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CYBERPROPS 


Low to medium resolution models 
perfect for populating Cyberspace 


$295 per collection 
plus $7.00 shipping & handling 


WAVEFRONT™ & DXF formats 


Call for more information on 
CYBERPROPS" and custom modeling. 


1202 W. Olympic Blvd. #101 
Santa Monica, CA 90404 


PH: (310) 314-2171 


FAX: (310) 314-2181 


3 NAME” 
YGLESIAS 
hafces gS 3D 


INCORPORATED 


os Lo (504 468- 5494 Fax" 
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Show them & sell them in CGW’s 


“build visibility. for: our comps ny , 
and product. 


To participate in CGWs Show- 
case, advertisers must submit a 


proof with the following: 


NVision, Inc. 
222 W. Las Colinas Bivd « Suite 2030 - Irving, Texas 75039 
1-800-759-2110 TEL 214-432-0190 FAX 214-432-8104 


MOTION CAPTURE 


Vision Hardware 


_| Our specialist DSP motion capture card 


| grabs and processes images in real-time 
from multiple cameras. It outputs pixel 
| or object centre coordinates to system 
RAM or disk. More than 50 centres can 
be processed in real time. Accuracy 
| 1/442,368. Speed to 100Hz full frame. 
Ideal for biomechanical or animation 
OEM and system developers. 2D and 
3D motion capture at reasonable cost! 


* 


PC version available now, 
Alpha and other platforms possible. 


Call ITRAX 
UK 44-1628-667708 
Fax 44-1628-667709 


one photograph or piece a 
artwork 

@ Copy and illustration must fit 
within 3 3/4 x 4 3/4 


MARKETING 


arget your direct mail offering 

by selecting from CGW’s 
62,000+ high tech buyers. These are the 
professionals with high-dollar buying 
power for your product or service. 


Use one or more of the many available 
selections to pinpoint mail to only those 


prospects who meet your exacting criteria. 


Perfect for catalogs, new product litera- 
ture, and seminars. 


Call 800-962-4669, 
(FAX 918-831-9497) 
to have full information : ov 
faxed or sent to you. ‘COMPUTER GRAPHICS WORLD 
1421 South Sheridan 

Tulsa, OK 74112 


| sertion orders due the 251 cor 


the month, two months preceed- 
ing issue date. 

To place your ad call Shirley 
Athorn at (603) 891-9183 


COMPUTER GRAPHICS: 
A Worldwide Market Report 


An incredible resource for those who 
need to understand the dynamics and 
directions of this complex marketplace. 


The Market Report includes: 
@ Technology trends 
@ Predictions of growth rates 
@ In-depth review of the computer 
graphics market 


This valuable report sells for $15.00. 


To order your copy, make your check payable to: 
Computer Graphics World, Mail to: Becky Big- 
gar, PennWell Graphics Group, Ten Tara Boule- 
vard, Fifth Floor, Nashua, NH 03062-2801. Tel: 
603-891-9157; Fax: 603-891-0539. 


IMAGE-IN" 
IMAGE-IN the fully integrated, easy to use software used by A/E/C, 
GIS, Facility Management and Industrial Design Professionals 


*Image Scanning and Editing 
*&Image Manipulation 

*xImage Adjustment Commands 
*%* OCR 


*&Image Organizer/Data Base 


* Raster to Vector Conversion 

% Mode Control, Line Thinning, Contour Tracing 
%* Editing Functions, Movable Control Points 

* Polyline/Bezier approximation 


%* File Output: DXF, AI, DRW, EPS 


Prices begin at $249 
Call 1-800-345-3540 for CGW Introductory Offer 
CPI, INC.,1820 Gateway Drive, Suite 370, San Mateo, CA. 94404 
(415) 358-8500 Fax (415) 358-9535 
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e Cuts Paperwork 
licrostation User 


And Cuts Cost, Too. 


Hardcopy revisions cost a lot of time and 
money. About $400 or 10 hours for every draw- 
ing you touch. But for MicroStation users 
working with scanned images, I/RAS B and 
I/RAS Engineer add up to big savings. 

Revise Drawings Three 
Times Faster. With I/RAS B. A raster 
display and editing system that eliminates man- 
ual revisions. Lets you clean up and revise origi- 
nal drawings. Replace raster with vector, or 
work with both simultaneously. For about 


Call 1-800-345-4856 
kor Your Free 
Demo Diskettes 


CIRCLE 60 ON INFORMATION CARD 


I/RAS B and I/RAS Engineer—The Raster Editing And 
Conversion Packages Of Choice For MicroStation. 


half the labor cost. In one-third the time. 

Automate Hardcopy 
Drawings On-Screen. With [/RAS 
Engineer. Raster-to-vector conversion software 
that lets you digitize drawings interactively. 
Lines, cells, circles, shapes, arcs, text and 
more. Item by item. Or use macros for custom 
workflows. Spread conversion costs over many ig il 
revisions. Faster and more economically than 
manually digitizing into CAD. 

Total Support. 100% 
Guaranteed. Like al! Intergraph soft- 
ware, I/RAS B and I/RAS Engineer come with 
the industry’s top-ranked customer support. ® 
And a 30-day, 100% satisfaction guarantee. | NT ER5 RA?H 
Call 1-800-345-4856 now for the location of ENA A 


your nearest dealer. SOFTWARE SOLUTIONS 


Mapping, Designing & Building A Better World. 
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